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750 Corporate Woods Parkway

Vernon Hills, llinois 60061

847-279-2500 Phone
September 16, 2003 847-279-2510 Fax

Mr. Fred Micke, On-Scene Coordinator

US Environmental Protection Agency - Region 5
77 W. Jackson Blvd., SE-5J

Chicago, Illinois 60604-3590

RE: Completion Report for Lakeshore East Project, 221 N. Columbus Drive, Chicago, lllinois - STS
Project No. 1-32193-XC

Dear Mr. Micke:
Enclosed please find three sets of the completion report (three volumes per copy) for the thorium
removal project at the Lakeshore East site. Upon receipt of the U.S. Environmental Protection Agency

comments we will prepare a final revised report with a signed affidavit.

Please contact us with any questions you may have regarding this report or any other aspects of this
project.

Sincerely,

STS CONSULTANTS, LTD.

-~Stéven C. Kornder, Ph.D.

Project Manager
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AFFIDAVIT

Under penalty of law, | certify that, to the best of my knowledge, after appropriate inquiries of all relevant

persons involved in the preparation of this report, the information submitted is true, accurate, and complete.

Steven C. Kornder, Ph.D.
Project Manager

Date
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COMPLETION REPORT
LAKESHORE EAST
221 NORTH COLUMBUS DRIVE
CHICAGO, ILLINOIS

1.0 INTRODUCTION
1.1 Work Completed in Accordance with USEPA Action Memorandum (July 17, 2002)

The work described in this Completion Report conducted in accordance with an Action Memorandum
from U.S. Environmental Protection Agency (USEPA), dated July 17, 2002, entitied “Action
Memorandum—Determination of Threat to Public Health or the Environment and Need for Time Critical
Removal Action at the Family Golf Course/Lake Shore East Site Chicago, Cook County, Chicago, lllinois
(Site Spill ID #05YH)". A copy of the Action Memorandum is included as Appendix A.

1.2 Work in Accordance with Approved Work Plan (September 30, 2002)

The work completed for this Completion Report was conducted in accordance with the Work Plan for
Investigation and Removal of Radiologically Impacted Soil (Work Plan) prepared by STS Consultants,
Ltd. (STS) dated June 24, 2002, revised September 13, 2002 and September 30, 2002, and approved by
the USEPA in correspondence dated September 30, 2002. A copy of the Work Pian is included as
Appendix B. A copy of the USEPA approval letter is included as Appendix C.

The objective of the work described herein was to remove radiologically impacted soil to the cleanup
levels specified by USEPA. With this demonstration that these cleanup levels have been achieved, it is
requested that USEPA issue a Certification of Completion Letter, indicating that the site has been

remediated of all identified radiologically impacted material.
1.3 Location and Description of Property, Proposed Development

The subject site consists of 25.18 acres located at the southwest corner of Wacker Drive and Lake Shore
Drive, at 221 North Columbus Drive in Chicago, Hllinois (Figure 1). The site is at approximately 41° 53’
40" North Latitude, 87° 37’ 05" West Longitude, southwest V4 of Section 10, Township 39N, Range 14E on
the Chicago Loop, lllinois 7.5 Minute USGS Topographic Quadrangle Map.
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The site is nearly flat topography at an elevation of approximately 590 feet above mean sea level (AMSL).
This elevation is equivaient to approximately +10 feet Chicago City Datum (CCD). The site is bounded on
the north by East Wacker Drive, currently occupied in part by a City of Chicago auto impound yard at
ground level and Wacker Drive on an elevated viaduct. To the east is Lake Shore Drive. The south
margin of the site is occupied by several residential high-rise buildings, East Randolph Street and
commercial high-rise buildings. The west margin of the site is occupied by North Columbus Drive and
commercial buildings. A small lake, a feature of the golf course that was formerly on the site, is located
near the northwest corner of the site. The remainder of the site is vacant following removal of the golf
operations. A Commonwealth Edison facility building is located on the adjacent property near the middle
of the western side of the site, surrounded by a paved parking lot. Parcels O and P are located at the
west end of the subject parcel and front on Columbus Drive to the west. Two buildings remain on Parcel
P from the former golf operations, including a restaurant, clubhouse and office building and a
maintenance shop, near the western end of the site. These two parcels, including the Commonwealth
Edison property, are owned by other development parties and are not a part of this site for the purposes

of this Completion Report. Figure 2 presents the site plan.

Proposed development will consist of residential townhouses and high-rise structures, with potential for
some commercial development to be included.. An approximately six acre city park with an elementary
school is planned for the interior portion of the site. City streets are planned for the site surrounding the
park and school and providing access to the existing roadways surrounding the site. Figure 3 presents

the currently proposed site development plan.
1.4 Site History

The site and near vicinity was created as artificial or "made land” by infilling along the Lake Michigan
shoreline, with much of the infill process taking place in the later half of the 19" century. Sanborn Fire
Insurance Maps (Sanborn Maps) indicate the site was developed with rail lines, grain elevators,
warehousing structures, coal and lumber yards and Shipping Slips C, D and E by 1891. Slip C was
oriented north-south opening onto the Chicago River and Slips D and E were oriented east-west and
opened to Lake Michigan. Figure 4 shows the locations of Slips C, D and E as they were depicted in
1906 on the subject site. The 1906 Sanborn Maps show similar structures and uses of the subject
property consistent with those shown on the 1891 maps, except that much of the southern extent of Slip
C had been filled by 1906.

Inspection of 1929 Chicago Aerial Survey oblique aerial photographs show the site was primarily a rail
freight yard with warehouse storage facilities on the property. Slips C, D and E had been filled by the

2
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date of that aerial. Sanborn Maps from 1950, 1958 and 1962 indicate the site usage remained relatively
unchanged with primary usage as rail freight yards, cold storage and general warehousing. Many of the
warehouses from the 1906 Sanborn Maps had been razed. A 1980 aerial photograph indicates the
commercial development of neighboring site properties, and only a few of the on-site rail lines remaining
intact. The majority of the site is vacant in this photo, as most of the warehouses and other structures
have been razed. A 1990 aerial photograph shows all the former site structures have been removed and
North Lake Shore Drive has been reconfigured to its present-day location. The site is otherwise
undeveloped. The site was developed as a golf course and practice range in 1994, and remained as
such until the golf facility was closed for the implementation of the remediation conducted under the

USEPA-approved Work Plan as documented herein.
1.5 Previous Phase | Investigations

Phase | Environmental Site Assessments were conducted on the subject property. These were provided

to STS and were reviewed as part of the investigation of this property. These reports are:

Dames & Moore, 1999, Updated Environmental Assessment (Phase ), 25-Acre Parcel SW
Corner of Wacker and Lake Shore Drives, Chicago, lllinois: Rolling Meadows, lllinois, Job No.
44169-001-007, 15 p.

DAl Environmental, Inc., 2001, Phase | Environmental Site Assessment, Lakeshore East, 221

North Columbus Drive, Chicago, lllinois: Lake Forest, lllinois, Project No. 7230, 34 p.
1.6 Previous Radiological Surveys

This Completion Report addresses the removal of soil and fill materials that were found to be impacted
with thorium and various radioactive decay progeny. The presence of elevated radioactivity was initially
reported by USEPA in correspondence dated July 2, 2001, included as Appendix D. Subsequent

investigations by STS are presented in the following reports:

e Radiation Survey, 26-Acre Site, Southwest Corner Wacker Drive and Lake Shore Drive,
221 N. Columbus Drive, dated September 19, 2001

¢ Addendum to Report for Results of Expanded Gamma Radiation Survey at 26-Acre Site,
221 North Columbus Drive, dated October 2, 2001

» Test pit Exploration at 26-Acre Golf Course Site, Southwest Corner of Wacker Drive and

Lake Shore Drive, Dated January 8, 2002
3
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e« Final Report for the Lakeshore East Additional Radiation Survey Investigation, Dated
February 8, 2002

These reports, referenced as Appendix E, comprise Phase | of the radiological work at this site, and
document the presence of radiological impacts {(elevated levels of total radium measured as radium 226 +
radium 228) at several locations on site. (Note the distinction between the Phase | Environmental Site
Assessment investigations referred to in Section 1.5, and Phase | of the radiological investigation,
referenced herein.) Figure 5 shows the locations of the radiological impacts identified in these previous
radiological Phase | investigations. It is notewofthy that the impacts occur only at locations within or

immediately adjacent to the former locations of two of the shipping slips, Slips D and E.
1.7 Organization of Completion Report

Part 1.0 of this Completion Report presents the introduction and history of this site. Part 2.0 describes
the activities that comprised the removal action. Part 3.0 documents the quantities of materials removed.
Part 4.0 describes the difficulties encountered and the means by which those difficuities were resolved.
Part 5.0 of this report presents the analytical results, including soil and air sampling, and both on-site and
off-site laboratory analyses. Part 6.0 presents the conclusions of the report and requests a Completion
Confirmation Letter from USEPA.

1.8 Resources (Costs) for Completion of Work

As of July 25, 2003, the Lakeshore East project has incurred nearly $3,042,000 in the completion of the
Removal Action at the Subject Site. Additional costs may be incurred. Note that these costs do not
include costs for disposal of radiologically-impacted soils provided through Kerr-McGee Chemical LLC
and EnviroCare of Utah or USEPA oversight costs.

4
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2.0 REMOVAL ACTION

The removal action consisted of two general phases which followed the initial site exploration and survey
phase, Phase |, referenced above in Section 1.6. Phase Il was the removal of the radiologically impacted
material previously identified, as shown on Figure 5, and described below under Section 2.3. Phase llI
consisted of the radiological monitoring and, as needed, removal of impacted material detected during the

general site grading. This work is described under Section 2.4.
2.1 Site Work Documented Through Weekly and Monthly Progress Reports

The work completed in the course of this removal effort was documented through weekly and monthly
progress reports submitted to USEPA. These reports presented the work completed during the past
week or month, and described the work planned to be completed in the coming week or month. The
weekly reports also included the analytical results for the air sampling completed the previous week, both
for the personal air monitors (PAMs) and for the perimeter air monitors. The analyses for the routine soil
samples were not included in the weekly or monthly reports. The soil analyses for the verification
analyses were submitted periodically with the request for USEPA sign off on successful remediation, and
as a result were not also included with the weekly or monthly progress reports. The weekly and monthly
reports are already on file with USEPA and are therefore not included as an attachment in this

Completion Report.
2.2 Subdivision of Site (Slips D and E, Lift Survey Grids)

To document the work at the site, grid systems were established for the specific areas where the
radiological impacts were initially detected within Slips D and E. Additionally, a grid system was
established to cover the entire site to facilitate documentation of the lift surveys conducted during the
general site grading operations. Figure 6 presents the grid systems for Slips D and E. Note that since no
impacted material was identified as being associated within Slip C, an initial grid system for the Phase i
remediation work was not established for Slip C.

The site-wide grid system is shown on Figure 7. This grid system, at 200 feet X 200 feet, was used to
document the monitoring conducted during the general site grading phase, Phase lil, described below in
Section 2.4. The site-wide grid system was laid out consistently with the site-wide construction coordinate
system. The site-wide grid, consisting of partial to complete grids 1 through 40, was further sub-divided
into 100 foot X 100 foot quarters, designated A through D, from the northwest quarter clockwise around to
the southwest corner. Thus, the southeast quarter of grid 17 is designated 17C

5

KAPROJECTS\132193xc\R 132193XC001-Completion_Report-IEPA_Draft! doc

®

THE INFRASTRUCTURE IMPERATIVE



Lakeshore East LLC

STS Project No. 1-32193-XC Ea STS ©
September 19, 2003 ONSULTANTS

2.3 Phase Il Thorium Removal

The Phase Il work consisted of removing the previously identified radiologically-impacted material to
clean limits. The cleanup threshold established by USEPA was 5 picoCuries per gram (pCi/g) of total
radium (Ra-226 + Ra-228) above the background radium activity, which was specified by USEPA as 2.1
pCi/g. Thus, the cleanup threshold for this site is 7.1 pCi/g total radium.

Removal consisted of establishing exclusion zones at each location where elevated radioactivity above
the cleanup level was evident. The exclusion zones were marked with paint, and magenta and yellow
radiation zone rope was used to delineate the perimeters. Entry into exclusion zones was limited to
persons in proper personal protective equipment (PPE), in accordance with the approved Work Plan and
Health and Safety Plan.

Removal began in the identified areas in Slip E, the south slip. Material was loaded directly into the
shipping containers. Some of the excavations extended beyond the previously identified limits of the
radiologically impacted materials. Figure 8 shows the limits to which the Phase |l exclusion zones

extended in order to reach clean limits.

In Slip E, one location exhibited radiological impacts that extended beneath the groundwater table.
Additional exploration and documentation was required to demonstrate that all impacted material had

been removed. That demonstration and discussion is described in Section 4.1.

Following remediation in Slip E, the removal effort moved to exclusions zones in and adjacent to the north
slip, Slip D. Figure 8 shows the limits to which the Phase Il exclusion zones in Slip D extended to reach
clean limits. Several locations in Slip D also extended to depths slightly below the water table. However,
the soils in Slip D at those locations were generally clay and provided sufficiently slow infiltration so as to

allow the USEPA to conduct their verification surveys following completion of the removal.
2.4 Phase lll Lift Surveys Radiological Screening and Removal

The topography of the site consisted of soil mounds that had been constructed as part of the golf course

operations. While the site was at approximately the elevation it had been circa 1900, the presence of

these mounds provided sufficient cover so as to potentially shield from detection locations where

radiologically-impacted material might be present above the 1900 elevation. The Lindsay Light facility

operated in the vicinity in the early 1900s through approximately 1936. Thus, areas with fill above the
6
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1900 elevation could have contained radiologically-impacted material from the Lindsay Light operations.
As a result, those areas required surveying as they were excavated. Additionally, because soil of a
sufficient thickness could provide shielding for material buried at that location, the excavations were
conducted in lifts no thicker than 18 inches. Figure 9 shows those areas where fill soil was greater than
18 inches thick above the 1900 site elevation. These areas were the areas surveyed in the Phase I

excavation survey effort.

The lift excavation surveys, Phase |ll, were done by excavating the mounded areas in the described 18"
lifts. Surveying included both monitoring the area as it was excavated, and surveying the excavated spoil
to confirm no radiologically-impacted material was encountered. The excavation was generally
accomplished with a backhoe excavator, and the excavation spoil was moved and spread with a front-end

loader.

This Phase lll work was limited to the areas outside the slips. The slips were not included as they were
filled after the 1300 date, and may have received radiologically-impacted fill to a depth below the site
elevation in 1900. The Phase |l excavations progressed in approximately 18 inch lifts to elevation 7.5
feet CCD. This elevation is 18 inches above the approximate elevation of the site in 1900. In that
Lindsay Light Company began operations after this date, the site elevation at that date limits the depth at
which material may be disposed. The exception to this limitation is in the slips, which were filled between
1906 and 1929. Those slip areas are to be surveyed whenever excavation disturbs historical filt material

that has not previously been surveyed.

Figure 10 notes those locations where material exceeding the cleanup threshold was encountered during
the 18 inch lift surveys as part of Phase lll. Those locations represent Phase IIl exclusion zones where
the material was removed to clean limits, and USEPA provided verification sampling and sign off on each

location.
2.5 Phase lll Confirmation Sampling

Upon reaching the base of the excavated materials at elevation 7.5 feet CCD, samples were taken to
confirm the radiological character of the soil. A set of five samples was taken and composited for each
100 foot X 100 foot square or part of a square. These samples were collected and analyzed in an effort
to document the material at the base of the excavation. USEPA verification surveys were conducted
where there had been documented evidence of material exceeding the cleanup threshold. The samples

collected and analyzed from the base of the Phase Il excavations were from areas where no

7
KAPROJECTS\132193xc\R132193XC001-Completion_Repont-IEPA_Draftt doc

®

THE INFRABTRUCTURE IMPERATIVE



Lakeshore East LLC
STS Project No. 1-32193-XC
September 19, 2003

exceedances were noted. As a result, no USEPA verification sampling was performed on those areas.

These data document the absence of material above the cleanup threshold.
2.6 USEPA Verification Sampling

In the course of Phase i and Ill, radiological material exceeding the cleanup threshold was encountered.
At each location an exclusion zone was established, and material was removed to clean limits. Upon
reaching apparently clean limits and following a “pre-EPA survey and sampling” conducted by STS that
showed the area met the cleanup standard, the USEPA was notified. The USEPA mobilized to the site
and conducted verification surveys. The exclusion zones were surveyed in areas not exceeding 100
square meters. The areas were the same as the areas sampled as part of the “pre-EPA” survey and

sampling effort, and were selected by the Field Team Leader and the Health Physics subcontractor.

Each 100 square meter area was surveyed by USEPA, and five sub-samples were collected from the
approximate four quarters and the center of the area. In accordance with the Work Plan SOP-223,
Verification Survey, the composite sample was homogenized, screened to minus % inch, and five sub-
samples were generated for radiological analysis. If the average of these five sub-samples was found to
be less than the cleanup threshold of 7.1 pCi/g total radium, a successful verification form was prepared
for USEPA signature, the supporting data and form were faxed to USEPA and upon receipt of the
USEPA-signed form, the area was released for backfilling. The signed successful verification forms are

provided in Appendix F.
2.6.1 Phase ll Exclusion Zones

A total of approximately 17 exclusion zones were identified in the course of the Phase Il removal effort
(Figure 8). Several of the initially identified locations (Figure 5) coalesced as the excavations progressed.
Several others were found as excavating equipment and truck traffic disrupted the soil and exposed

shallow impacted material.
2.6.2 Phase lll Exclusion Zones

Phase lll surveys were limited to the areas outside the former slips. This survey effort found relatively few
exclusion zones. All those found were in fairly close proximity to the former slips, and likely resulted from
grading of material formerly in the slips. Figure 10 shows the locations of the exclusion zones located

during the Phase Il surveys.

8
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2.7 Dust Control Measures

Concern for potential fugitive dust resulted in several efforts to limit the potential for dust generation. The

Work Plan included a Dust Control Plan.
2.7.1 No Stockpiles

To the extent possible, the excavation and soil handling was done without generating or maintaining soil
stockpiles. Of specific concern was the objective to not have any stockpiles of radiologically-impacted
soil. All radiologically-impacted soil was loaded directly into shipping containers. In the course of the
Phase Ill excavation, temporary stockpiles of unimpacted soil were generated as material was excavated
prior to being spread. This material had been surveyed for radioactivity and found to be un-impacted

prior to stockpiling.
2.7.2 Delay Clearing and Grubbing

The construction at the site included site clearing and grubbing (the removal of the vegetation and topsoil
over the site). This effort was delayed untit the completion of the Phase 1l removal effort and Phase IlI
had been initiated. This delay assured that the areas known to be impacted remained covered with a
vegetation cap as long as reasonably possible. Additionally, the maintenance of the grass cover limited

the exposed soil areas which would be subject to wind erosion and dust generation.

When the clearing and grubbing was conducted, the areas were surveyed for radiological impacts
following the removal of the topsoil cover. This was in effect, the initial survey of the Phase il 18 inch lift

surveys.
2.8 Work Plan Changes

Two changes from the procedures specified in the Work Plan were requested in the course of the work

effort. These changes are described in the following sections.

9
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2.8.1 Downhole Exploration in Slip E

In Slip E, one location had radiologically impacted soil that extended beneath the water table. In the
Phase | exploration, the downhole gamma log at boring number B-3 showed material exceeding the
cleanup level at the bottom of the boring at a depth of 10.5 feet. In the course of remediation at location
B-3, the soil removal extended to and beneath the groundwater table. After excavating approximately 3
to 4 feet below the water table, the inflow of water and the stability of the excavation sidewalls prevented
the survey of the walls and floor to document whether the soil met the cleanup standard. In order to
assess whether there was material remaining that exceeded the cleanup standard, a down-hole survey

was conducted.

The excavation was backfilled with clean soil to slightly above the water level. Four 3-inch diameter steel
casings were placed in 6-inch diameter boreholes drilled at the location of the suspect soil. The borings
were then gamma surveyed in 6-inch intervals and the values compared to values indicative of material
exceeding the cleanup threshold. The readings were corrected for the steel casing, the presence of the
water in the soil and annular space around the casing, and for the separation between the wall of the
boring and the casing. No values were found that exceeded the cleanup threshold. USEPA issued a
letter dated February 11, 2003 indicating no material exceeding the cleanup standard was identified as
remaining at this location and the area was cleared for backfilling (Appendix G). Figure 11 presents the

locations of the four casings that were installed and surveyed as part of this verification effort.
2.8.2 Sub-Division of Site Regarding Parcels O and P

The initial surveys of the site under the Phase | work scope included all the property identified on Figure 2
out to Columbus Drive. Subsequently two of the westernmost parcels were acquired by other parties.
The development of those parcels is likely to proceed independently from the remainder of the site. As a
result, certain of the Work Plan tasks, such as the Phase Ill 18 inch lift surveys, were not completed on
those parcels. It was requested that these parcels be addressed separately from the remainder of the
site so as not to delay the preparation of this Completion Report. At present, USEPA is considering the
option of separating these parcels from the remainder of the site. Figure 12 shows the locations of these

parcels at the west end of the site.
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2.9 Impacted Materials Remaining Off-site Beneath Harbor Drive Sidewalk

At one location near the southeast corner of the site, removal of radiologically-impacted material
extended to the property line. In the course of the removal effort, the excavation extended to and
beneath the sidewalk adjacent to the site, along the west side of Harbor Drive at that location. At the risk
of undermining the sidewalk, no further excavation was performed, and it was documented that some
quantity of material exceeding the cleanup level is present beneath the sidewalk. This material is off the
Lakeshore East site and is beneath the City of Chicago sidewalk right-of-way. Measurements of
radioactivity for a sample from this location indicate material only slightly above the cleanup threshold of
7.1 pCi/g, with measured activity at 7.28 pCi/lg. The approximate extent of the material exceeding the
threshold is on the order of 15 to 25 feet along the north-south trending wall of the excavation. The

material is on the order of 3 to 5 feet deep on the wall of the excavation.

Plastic sheeting and plywood sheets were placed against the excavation wall to minimize the potential
erosion of the material. The extent to the east, underneath the sidewalk, was not explored by Lakeshore

East as this material is off-site.
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3.0 QUANTITIES OF MATERIALS REMOVED
3.1 Thorium-Impacted Soil

The Phase Il removal and Phase [l monitoring and removal efforts, completed March 7, 2003, resulted in
identifying and removing 177 containers of radiologically impacted soil from the subject site. These
containers were estimated at a unit weight of 20.53 tons per container based on the weights measured on

previous removal efforts. A total of 3,633.8 tons were shipped as part of Phases Il and Il

This material was transported for disposal to EnviroCare of Utah in Clive, Utah. Manifests for the

shipping of this material are included in Appendix N.
3.2 Wood Waste and Rubble Removed

In the course of the thorium removal effort some debris was generated. This material included wood from
the walls along the margins of the former slips, railroad bed ties, concrete debris from buildings formerly
on site, as well as large concrete debris used in filling the former slips. The material was frisked for
radioactivity. After demonstrating the debris was uncontaminated, the debris was staged for off-site
disposal along with materials subsequently generated in the post workplan infrastructure and construction

activities.
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4.0 DIFFICULTIES ENCOUNTERED
4.1 Material Extending Below Water Table in Slip E

The removal in exclusion zone grid area E-H, 13-19 encountered radiologically-impacted material that
extended below the water table (refer to Figure 11). The removal effort was thus constrained by several
factors. First, material cannot be loaded into the shipping containers if it contains free standing water
because the receiving landfill prohibits disposal of liquids. Thus, the material excavated from below the
water had to be temporarily staged on the slope of the excavation to allow the water to drain. Second,
the water provides some shielding as well as limiting how close the detector probe can be to the soil, thus
reducing the sensitivity with which a determination can be made of whether the material is clean.
Additionally, the water makes the side slopes of the excavation less stable, resulting in slumping of

material into the excavation.

Upon excavating to what appeared to be clean limits, a revision in the verification method was developed
and accepted by USEPA. This method consisted of backfilling the excavation with clean fill, installing 3-
inch diameter steel well casings and conducting downhole gamma logging in the area where the suspect
material had been removed. Following a series of calculations to correct for the shielding of the water
and the annular space of the borings into which the casings had been installed, USEPA concurred that
there were no exceedances of the cleanup criteria evident in the downhole data and the exclusion zone

was released for backfilling. USEPA correspondence regarding this issue is included in Appendix G.
4.2 Material Extending Off Site Beneath Harbor Drive Sidewalk

At one location, radiologically impacted material was encountered that extended to and beyond the
property boundary. Near the southeast corner of the site, along the west side of Harbor Drive, soil
exhibiting gamma counts above the cleanup threshold was detected at the property line. Figure 13
shows the location beneath the Harbor Drive sidewalk where material was detected off-site. An effort
was made to see if that material could be removed by extending the excavation slightly off-site. However,
it became evident that while the measured levels were not high, the continued excavation would
potentially undermine the sidewalk. As a result, the excavation side-wall was draped with plastic sheeting
and covered with plywood. The length of the zone of material above the cleanup threshold was marked
in spray paint along the west edge of the sidewalk. It was not determined how far the impacted material
may extend to the east beneath the sidewalk. A sample of the material from the wall of the excavation
under the sidewalk measured 7.28 pCi/g. It is not intended as part of this remediation effort to remove
this material, as it is off-site in the City of Chicago right-of-way.
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4.3 Areas Where No 5-Meter Grid Survey Data Collected

The initial investigation phase, Phase |, consisted of a 5-meter grid survey of the entire approximately 26
acre Lakeshore East site (STS reports dated September 19, 2001; October 2, 2001). That data was
used, along with down-hole radiation survey data (STS report dated February 8, 2002) to identify the

locations to be remediated during Phase Il

In reviewing the data for this report, two areas were found to not be covered by the 5-meter grid survey
data. The golf course lake continues to be filled with water which effectively precludes conducting of a
walkover gamma survey. It is proposed to complete that survey when the lake is drained and the bottom
has sufficient time to dry to make the survey feasible. The second area was covered with seasonally
ponded water during the time the 5-meter survey was conducted. That location was near the west end of
the driving range portion of the former golf operations. This second area was subsequently determined to
be at an elevation that did not require lift excavations, as it was at or below the 1900 site elevation.
Further, the location was not in an area formerly occupied by a slip. Finally, because the area did not
need to be excavated for the Phase lll lift excavations and surveys, the area was used to receive fill as
the higher areas were excavated and surveyed. It had been covered with this excavated material prior to
the initiation of the grubbing and clearing task. As a result, it also was not surveyed in the course of the

surveys conducted as part of the clearing and grubbing task.

Recently, this area was used to stage an imported soil stockpile. A soil stockpile of approximately 5,000
cubic yards is located so as to cover this area. Thus, at present, it is not possible to conduct a 5-meter
walkover gamma survey to fill in the unsurveyed area. It is proposed to provide that survey when the

opportunity is available upon the relocation of the soil stockpile.
4.4 Granite Paving Stones and Elevated Gamma Counts

In the course of the surveys under Phase I, lift excavation surveys encountered a former roadway at the
site that was paved with paving stones. The location where these stone pavers were encountered
showed gamma readings of approximately 20,000 counts per minute (cpm). This was the gamma count

threshold for indicating an exceedance of the 7.1 pCi/g cleanup level.

In that naturally occurring minerals in granite and other stones used in construction can contain
radioactive elements, but not require management as radiologically impacted, an effort was made to
assess whether the gamma counts were from the paving stones or from contamination surrounding the
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stones. The layer of stones was removed and stockpiled, and the underlying soil surveyed. The gamma
count dropped to background levels of approximately 6,000 to 7,000 cpm. The pile of stones was then
surveyed and found to be on the order of 20,000 counts, indicating the stones were the source of the
elevated gamma counts. USEPA was advised of this, and a request was made to not dispose of these
stones as contaminated. USEPA verbally concurred (December 13, 2002 communication with Mr. Fred
Micke) that based on the evidence provided, the paving stones could be left on-site as not contaminated.

A letter to the USEPA to this effect is included as Appendix G.
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5.0 ANALYTICAL RESULTS
5.1 Soil Sample Radiological Analytical Results
5.1.2 Progress Excavation Soil Samples

Soil samples were collected and submitted for on-site laboratory NUTRANL analysis to document the
concentrations of the target cleanup radionuclides in the material being excavated. Samples in this group
of analyses ranged from materials below cleanup levels to materials well above the cleanup threshold.
The maximum activity measured using the NUTRANL system was 360,000 pCi/g total radium. These
progress evaluation samples were used as a confirmation of the field survey results. These samples
were collected throughout the progress of the Phase Il and lll excavation work. The NUTRANL analyses
are presented in Appendix H, first by laboratory number which is also a chronological catalogue, and then

by location coordinates.

Samples were also submitted for radiological analysis to an off-site laboratory, RSSI in Morton Grove,
flinois. Those analyses were performed by high resolution gamma spectroscopy. At the request of
USEPA, the analyses were performed using a Library Energy Tolerance of 1.2 and a Gamma Fraction

Limit of 71 percent. Those data are also presented in Appendix H.
5.1.3 Imported Soil Samples

In accordance with the Work Plan, imported soil was to be subject to radiological analysis. Analyses were
to be conducted, at a minimum, on each 10,000 cubic yards imported or for each separate source of
borrow. The site did not import soil until near the end of the Phase Ill survey work, as most of the site
had to be excavated for the lift surveys, and no area was available for stockpiling soil. The 5,000 cubic
yard currently on-site represents the only imported soil as of the completion of the Phase Ill work. The

radiological analysis for that material is also provided in Appendix H.
5.1.4 Pre-Verification Samples (Phase I, lll Exclusion Zones)

The process of verification of remediation of the exclusion zones under Phases Il and |l involved the
collection and analysis of pre-verification samples to confirm the removal had achieved the required
cleanup levels. These samples were collected and analyzed before notifying USEPA to conduct its
verification surveys and sampling. The results of the pre-verification samples are included in a separate
section of Appendix H.
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5.1.5 Phase lll Confirmation Samples (Base of Lift Surveys)

The Phase lll lift excavations removed the overlying fill to an elevation approximately 18 inches above the
site elevation circa 1900. In that these areas did not, for the most part, exhibit elevated radioactivity,
there were relatively few exclusion zones, and USEPA did not perform verification surveys for these
areas. In order to provide confirmation of the absence of radiological impacts, these areas were sampled
on 100 foot grids, and confirmation analyses run at the on-site NUTRANL system. These data showed

no evidence of elevated radioactivity and are included in Appendix H.
5.1.6 USEPA Verification Samples

USEPA conducted verification surveys and collected verification samples for each exclusion zone
identified in Phase Il and lil. These verification samples were composites of five locations for each
exclusion zone area to a maximum of 100 square meters. The five samples forming the composite from
each area were then homogenized and five sub-samples were prepared. Those sub-samples were
placed in 20 ml vials and analyzed at the NUTRANL on-site laboratory. The analytical results for these
sub-samples were used to verify that the cleanup levels had been met, and the closure of each area was
then signed off by USEPA. The results of these USEPA verification samples are included in Appendix H.
The samples are scheduled to be transferred to USEPA under chain-of-custody for analysis at its contract
laboratory. Those data will be included in Appendix | upon completion of the analysis and receipt of the
data from USEPA.

5.1.7 Off-Site Laboratory Gamma Spectroscopy Results

Off-site laboratory analyses were provided on approximately five percent of the analyses, to confirm the
results from the on-site NUTRANL analyses. These analyses were provided through RSS! of Morton
Grove, lllinois. The analyses were performed by high resolution gamma spectroscopy, and used the 71%
Gamma Fraction Limit and 1.2 Library Energy Tolerance in accordance with USEPA specifications.

These analyses are included in Appendix H.
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5.2 Air Monitoring Analytical Results
5.2.1 Site Perimeter Air Monitoring

Perimeter air monitoring for airborne radioactivity was required whenever excavation of radiologically
impacted material was being conducted. This monitoring occurred during the Phase Il removal and

during remediation of the exclusion zones identified during Phase !il.

The Lakeshore East site is sufficiently large that the monitoring of the site perimeter would not
characterize the potential airborne contaminants from work at discrete locations within the site. For the
Phase Il removal in Slip E, the south slip, the area to be remediated was sufficiently small that air
monitoring locations were established and remained at those locations for the duration of the removal
effort. The monitoring locations were approximately the mid-point of the slip grid boundaries in Slip E.
Figure 6 shows the area covered by the air monitoring in the south slip, Slip E. In Slip D, the north slip,
the locations to be remediated were sufficiently widespread so as to require the air monitoring stations to
be positioned at several locations within the Slip D grid network to be within the 200 feet of the active
excavation required by the air monitoring plan. Figure 6 also shows the area monitored in Slip D.
Similarly, the widespread distribution of the exclusion zones for the Phase Ill activities necessitated that

area air monitoring equipment be repositioned for each excavation to comply with the air monitoring plan.

The air samples were analyzed the day after the collection and again after four days to allow for the short-
lived progeny to decay. No exceedances of the exposure limit for the site perimeter were documented for

any day of monitoring. Perimeter air monitoring results are provided in Appendix J.
5.2.2 Personal Air Monitoring

Personal air monitoring (PAM) was conducted for all persons working in exclusion zones and those
persons involved in the directing of the loading of material into shipping containers. Additionally, PAMs
were utilized for persons involved in the lift surveys under Phase Il work, regardless of whether there was
evidence of radiologically impacted material. PAM data for radioactivity for both one-day and four-day
analyses are included in Appendix J. These data show no exceedances of the allowable exposure limits
for this project. Note that additional personal monitoring results are provided in Section 5.5 regarding

personnel radiation badge results.
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5.3 Field Gamma Survey Results

Field gamma surveys were conducted for any soil excavation where there was potential for radiologically-
impacted soil to be buried. This included all areas of the site where there was greater than 18 inches of
cover over the site elevation in 1900. That 1900 elevation was established at 6.0 CCD (STS report
32193-YH, January 8, 2002). The following sections describe the specific surveys conducted as part of

site excavation activities.
5.3.1 Phase Il Exclusion Zones

The Phase Il excavations were the first part of the removal effort, and consisted of the removal of the
previously identified radiologically-impacted soil. In that these excavations were limited to areas where
radiologically-impacted material was known to be present, each of these excavations comprised an
exclusion zone. Gamma surveys were conducted throughout those excavations to assess whether the
excavation had reached clean limits. In addition to the gamma surveys, samples were periodically
collected and analyzed to confirm the gamma survey findings. Those analytical results are presented in
Appendix H. Figure 5 identifies the locations where impacted material had been identified prior to the
removal effort. Figure 8 shows the limits of the exclusion zones following the completion of the Phase Il

effort.
5.3.2 Phase lil Lift Surveys

The Phase Il excavation work consisted of excavating the fill soil above elevation 7.5 CCD, which is 18
inches above the site elevation in 1900. The areas subject to this Phase lll excavation are shown on
Figure 9. In that the radiologically impacted soil may be shielded by a soil cover of more than

approximately 18 inches, these Phase lll excavations were conducted in 18-inch lifts.

At each 18 inch lift, a survey was conducted to document the gamma readings. These gamma surveys
were conducted over a 200 X 200 foot grid laid out on the site construction grid coordinate system.
These grids were subdivided into quarters lettered A, B, C, and D in a clock-wise direction from the

northwest corner. This grid system is shown on Figure 7.

A maximum gamma reading was recorded for each grid quarter for those areas where there was lift
excavations conducted. These grid lift maps are provided in Appendix K. In addition. when the
excavation reached the base of the lowest lift, samples were collected for NUTRANL analysis from the
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four quarters of each grid to document the activity of the soil at that elevation. These data are in addition

to the gamma survey data and are presented in Appendix H.
5.4 Equipment Release Surveys

Excavating equipment used in the excavation of radiologically-impacted soil was required to be surveyed
to confirm they were free of radiological impacts prior to being released from the site. This equipment
was limited to the excavation buckets used to excavate and load the impacted material. The remainder of
the excavator equipment was not used within the exclusion zones. However, to confirm the absence of
impacts the treads and other portions of the equipment where soil had accumulated were surveyed for
contamination. For the excavator buckets, wipes were also taken in accordance with SOP 345, and
alpha counts were made to confirm the absence of contamination. These survey results are presented in

Appendix L.

Several locations were identified where impacted soil above the cleanup level was encountered. Those
locations were marked as exclusion zones, the impacted soil was removed to clean limits, verification
surveys were conducted by USEPA, and sign off was obtained for each location. The locations of the

exclusion zones detected and remediated under Phase Il are presented on Figure 10.
5.5 Personnel Radiation Badge Results

Personnel on site for extended periods during removal operations, and particularly personnel operating in
the exclusion zones conducting gamma surveys or sampling, personnel assisting with the loading of the
containers, and other persons potentially in contact with radiologically-impacted material were monitored
with Optically Stimulated Luminesence (OSL) film badges. Badges were changed each calendar month.
No exceedances of the allowable exposures were measured for any personnel on this project. The
results of the film badge monitoring are presented in Appendix M. No exceedances of the exposure limit

for the site were measured for this project.
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6.0 CONCLUSION
6.1 Work Completed in Accordance With Approved Work Plan

The work at the Lakeshore East site under the Phase Il and Il removal and monitoring efforts has been
completed in accordance with the Work Plan approved by USEPA. Any modifications of the work from

the specifications in the Work Plan have been approved by USEPA.
6.2 No Known Radiological Impacted Material Remains

The work completed at the Lakeshore East site included obtaining verification sign off from USEPA for
surveys of all of the areas on site where radiologically impacted soil had been identified. The removal of
all identified impacted soil and the survey of those portions of the site where fill was sufficiently thick to
shield potentially impacted soil from detection results in there being no areas on site where radiclogically-
impacted soil might remain, with the potential exception of at depths in the slips. Those areas formerly
occupied by the slips (Figure 4) are sufficiently deep so as to preclude confirmation that no radiological
material remains below the water table. As a result, any excavation that may disrupt historical fill in those
areas will require radiation monitoring of the excavation and appropriate management of any impacted
soil encountered. The work completed under the Work Plan and as reported in this Completion Report,
however, documents that no known impacted material remains on site, either in the former slips or on the

remainder of the site.

6.3 Request Completion Letter Without Use Restrictions, Except in Slips Where Monitoring
Requirement Continues

On the basis of the Removal Action being completed in accordance with the Work Plan approved by
USEPA, and the verification by USEPA that no radiologically-impacted material remains in excess of the
cleanup criteria as specified in the Work Plan, areas as described above, STS, on behalf of Lakeshore
East LLC, requests that USEPA issue a Notice of Completion for the site confirming that (a) all identified
radiologically-impacted materials with levels of radioactivity in excess of the cleanup standards set forth in
the Work Plan have been removed from the site as required by the Work Plan, (b) that with the exception
of work in the slip areas where monitoring will continue to be required, no further investigation, removal or
cleanup action is required with respect to the radiologically-impacted materials, and (c) construction and
development work on the site may proceed without further regulatory requirements relating to radiological

impacts.

21
KAPROJECTS\132193xc\R132193XC001-Completion_Report-IEPA_Drafti doc

®

THE INFRABTRUCTURE IMPERATIVE



L 2
. £
i v gg i 41
e CHICAGO -
E Lower g, o RIVER -
e SR PROPERTY by
< g E Woacker Dr UNE  S\yaecs oo o
=4 R - - | E.
% ¥ ¥ UppeﬂWade&_.%kgr Dr T Eiq_‘ketD S ;ﬁi
= | - o
5 Elower South Water St __ o
[ = T, - ) o Z H i,
L P Iz
= C %; [ I— E;s;
: i 3 1 SITE SR
H g LI
. 5 Y
=z Elake St Tz TITTIIN - e— -0 |3
z O %) 3 b © i d
g 5 2 , e,
§ % e Soperry £ i
5 3 4 : y T PROPERTY % S
© Zz o N st .,E‘I'DWU—RAM'S B ,UNE oo g
' -2 =g Randotpn Or E-Lowst-Randolph St LIRIITIET L
EE ]’ ""\.
! : Y
; b
i ,5’3
! =
£
5 ’ LAKE
' [=)
: o “ MICHIGAN

.6:

XPROROTE( P399 GEATRY MAP dwg, 052120304 VGTATION MAP. dwg

05,/21,/20t

DRAWN BY BWS 11/1/02
1 SITE LOCATION MAP crecveo 57 | ap [njrjee
N § LAKESHORE EAST LLC e v— ) P
) 221 NORTH COLUMBUS DRIVE PO o ] ™ 7
STS Consultants Ltd. CHICAGO, ||_L|NO|S - FALL 2002 STS PROJECT NO. |FIGURE NO.
Consulting Engineers 32193-XC 1




BASEMAP SHOWING FORMER GOLF COURSE
FROM IE CONSULTANTS, SEPTEMBER 16, 2002

@

Internatlonal Englneering Consultants, Inc.

188 W. Randolph St. Sulte 1826
Chicago, Illinols 60601
Tel. (312) 920-9528 / Fax. (312> 920-9570

CHICY Go

Lowep

Levey

SPMMOE RIVER
PARK 3
p g
8 Ci Tunnle
to Deep [unnel
: &
b g 340.393 /\"
UnLiry RECORD, MVRD Drop Sha W{
S NOT FURNISHED )
s CITY OF crIcaso vewpeys |
, Tt MPOUNDMENT AT 1ower LEVES
kh - T - hﬂj_-l.‘wu |‘u|m H _--_‘ i 2
Q n
7 I S
&\\\:éq,b I LT PROPERTY LINE ? 5
W
i "-—-___-—-\_-/——
xh‘—w\/_\h- ¢ y"‘e
iz % '.. X, 00
y S i \ e(\ 0 r
‘ J : o7 A
e Sl _ &% SWISSOTEL
; : AN OF CHICAG
1. o] & \ \6 9 / o |m
110 : g :
i y \ 303 EAST xd 221 187" g
. - WACKER DRIVE < [ &
: i 2 I Q
! L S e # . :
S . s OF Chicago Below +20.00 C.C.D. 5 g 3 == e
3| PRAN o nt To Jocument 86597182, N > > g
) \ . . L . 2. X "- m - g
E. SOUTH WATER ST. £ | jpt—pn—-run & — < = =
: ©1 ¢ 3 3 ey
O ! \sr || And Com Ed, Condluits % ] -§
18] o o g o ol Hl HHHHHH \ S l) 5 g
SN -'4 - Yozl Hi (H] \— Possible Remains of
: i e e [ o e oty PRACTICE GREEN L 8
3 4 e i Possible Renahs Goanted 1o The Clty D = 3 3
; R Al B i e of ranted To 1 =
f 3 B = e \\\\\ P S the For Uslities By Agreement Recor k] el g 2
ABANDONED : iy 2 . 3 \ '\ | May 14, 1962 As DJocument 184745ZZ. ~a_ [ o 8
FREIGHT G P -+ b gete i i |
1= = e SN - ~ o
K & : "‘%é N: 140.00" Ex 1 <3 § Qé e
R - e e R — \‘—i \: (TRACT i) % S b
: 3 i IR B
1. o=k ; \ : § z 5 “n % &
o 1. i E » @ — M 3
E il e e : 3 it ) £
R 1 e : / & E R=5719,58’ J
G b st 2y Ly = £
1] g i ol { = | S : ¥
B i o ; B/‘-J 5 % | [
S e e x ' S :
3 5 B A 28R = 2 ps Dedicated And Convkyed To The City Ff i 2
S A 4y / g Q :'3 g L '96‘0 Chicago Below +20.92\ C.C.D. By Documen 3 Q
& X % a. a = % Gp, 24879730 Recorded Narch 14, 1979, i Eg
¥ = = >
1 i .'/U > : w | Dedlicated And Conveyed To Gey \ %1* 2 )
e 5 / Fes ] The Clty OF Chicago Felow +20.00\C.C.D. G‘?E‘ 30 Ft. Utlity And Vehid =]
. - E 2 | A) Doudneg] O 1= (00 Seconvisa G By Document 89410952 Re ©
# 4 A 2 & December 12, 1986 . 3
v va ra l- i .I- I- I. { ()‘I. v ’ ; | m 8
? :. TNt - 335.00' | . I \ e TG . é E
sl 135,00 : \ : [RR=ge DTS B 425.042 7
e . D 14.50|'|_- 14.50° e iy [E?:‘ Jook 175 NORTH 195 NORT)
zl : = 2 12 -55'-20" » S e ok o ek HARBOR DRIVE HARBOR DRIV
: % . Q | | S b o (= :
g E | : § g 5
o g i & 3. :D (‘ -
% & o .8. ‘
P tﬁ% - N g P
L ¥ g < [ o a.
335.00’ l - _-"‘ Q l E
4 e o 140 Ft. Easement (Tract IID s \ e £ 3
g, i | Granted To The City of Chicago =] *34'..57.,:_200.0;_,' o O | —66" Ft. Utlity Corridor Dedicated And Conveyed To
L—/ 2, B e ) G§§ \ ; The City OF Chicago Below +20.92 C.CD By Document
= . May 14, 1962 As Document 18474582 3SR, gE 5 { e Pordrdod Marih 1 1oy
& , g . 3 363.333’ o
S 2 & = z o o
o . b NS SOUTANN e
H S 3 I Ay e SR \ —— === SITE PROPERTY LINE
< S g HEALTH CARE SERVICE CORPORATION 179.085" Subdivision Recorded April 30, 192 { © MANHOLE
: Q = (MULTI-STORY BUILDING) : - = OPERTYALIN § o ot @ MANHOLE OR VAULT
5 ) ot * [
: = AREA = 2.3165 ACRES g \ . e L LA VAULT
S ' P 8! S i HARBOR POINT UNIT NO. 1 g FIRE. HYDRANE
3 o & 1 S CKINGHA 400 EAST = % : : o) CATCH BASIN
: ] TREET -
: : 8! L AZA ‘Z':'t”,"_”s‘f;”; Shlh B o WATER VALVE MANHOLE
. § | Multi—Story Building N oy E & Ov WATER VALVE
3 i S o AMERITECH MANHOLE
- = ) 42.00 : O . ComEd MANHOLE
: ! == = o,”  METAL LGHT POLE
§ : 5 ~66° Ft. Utllity Corridor At Lower Level o olE st
o i - 'y Corridor ow ©
g %. o a—-J/ Dedicated And Conveyed To The oy EECLIE L e
i e i City OF Chicago Below +20.92 C.C.D i UTILITY STRUCTURE (BY RECORD)
: 315.019' [ o s 1 ! / By Document 22935650 Recorded Jec. 13, 1974, © MANHOLE (BY RECORD)
. -._/ T e ... i .:PF.O.SJ S R "é-lr—q’w.:r 5T -'- .—‘ TP "l T 383.354' Y e
E. RANDOLPH STREET

/ 17\ PLAN VIEW

\_2_/ SCALE: 1"=80

(+8.00 C.C.D.)

SCALE IN FEET

80

NOTES:

ALL COORDINATES ARE WITH REFERENCE TO THE COORDINATE SYSTEM
AS ESTABLISHED BY THE BUREAU OF ENGINEERING OF THE CITY OF
CHICAGO, ILLINOIS BASED ON A BEARING OF NORTH 89 DEGREES 16
MINUTES 07 SECONDS WEST FOR THE NORTH LINE OF EAST RANDOLPLH
STREET AND A COORDINATE VALUE OF 18442.602 FEET NORTH AND
19503.095 FEET EAST AT THE NORTHWEST CORNER OF EAST RANDOLPH
STREET AND NORTH MICHIGAN AVENUE.

ELEVATIONS SHOWN HEREON ARE WITH RESPECT TO CHICAGO CITY
DATUM.

BY

DATE

DESCRIPTION

M L) M
o o o
(@] (=] o
(3] o o~
=~ S~ N
S| 38 S
N BN B
Te} Tp] ) |-
}.._
5
e = = o
< < < o
o o a =
O
S
o wn
ST
n%g
%) ¥ m £V m
= &) (4] oég
m wn xr |Yxg
A
> Es8
E m /n‘:n--
= o X0 O
= ¥
] w
2 X o =
= O x i
< w o a
o T o <
=) (3] < O

S
We
EN
O
394
=y
53"
=z
<<= |
AT
&NSQ
o
HECZ
mmEﬁ
S~
O
SZ0
e
N O
NI
&)

N\

A

STS Consultants

750 Corporate Woods Parkway
Vernon Hills, IL 80061—-3153
847.279.2500

STS PROJECT NUMBER
32193-XC

STS PROJECT FILE
G132193XC—2.dwg

SCALE
1"=80’

SHEET NUMBER
2




-,
"
e

i
:
|
F

&

LAKESHORE DRIV

=

M““,, Yy R —— b -
" , s 4 %ﬁ%ﬂ - @ = —— =
@ . 31450 o ’
24+50 Do ¥ 00 32+50
=g M’"""*ﬂu- s + . +
. arsienen - !
- P It 42 35+50 wESs TRiRTB?
T : ASTBOUND BASELINE 36+00 T BASEL!
3 T +00 29480 : = & 630 37400
gk Concrete 30+00 30+50 31+00 ~9++50 32+00 32+50 -
& ‘m__ WKE ; 2 2 e il
e e, Walk R DRIVE e
/—\7\” v S i 35+50 Ssing EASTBOUND BASELINg
8
¥y ° e Sk T [0
wﬁﬁ‘ T ols {igl= i h'— e e
P BE A
: =i 2 | ¢ g ‘
% L1l 8 § & : l Wm-‘\’r\/ﬂ
g ol o SWISSSOTE //’ B ] /
: 1§ 8 | OF CHICAG e \\—‘H‘—‘%"*“““7‘—‘H‘—‘H‘__Hl__5k,//
E Bl e : 2|8 f
-t {81 3 & v 5 REVES \
Pl E 7.99 =
E o f 03 BAST 799 7@ - \
11l © k- WACKER DRIWE 7 &
Rl At (MULTI-STORY N /\6‘\ o
.t Z 8 OFFICE BUILDIN —— ——f ! | y
| | 2 | 670~ |6.04- - \
"I 7.66+ l02~f8 66 \
iz e o o]
; = I 67
£ o 8
| s s e e 11_")_ 6.49-\ § 5.83-\
\ j 6.97-, \ * T
[ N\ S 5
i : =
ﬁj 3| 6.82-| | \i —6.82 562~ 68 562 /
—1G a o o / 6.88-\ Ui; —6.88 k ) ° F
& P |
) - 6
' : - &
B i Y \ =] i L = j
1] : A : 5.40 6.96-] 8 |5.40
g ) | E : 4 f o =z N> R = & 3 Fe A
P-4 Bl - 8 : 714~ ey e 4
|2 B ,‘ L= 5
|1 il / s 7S X T TR = | '
R i ¢ / 7948~ | 898 \ 858 FOSBN . BB 298 oy TRl Y Sy & L i x 5.2
Rl - B ;‘ X 519 %s. 5+ [5194) l
|8 : g ‘ 3 —
LI i - b +00 E. SOUTH22*WATER STREET = & \\\K\\\
ok HE a RS N 3 ” \
i H @ E 1 \ I B | il paeEsEll e waEe A ] ok 0 \ \
ol & s R \ . 7.94 .74 . %3 754 66 758 ’ 64| 8 [4.98
i\ £ 2 A \ .
L 1SRN _ == > : 5L
ST O e S, : / Sl |
il o i ‘ B = %
SR b ‘ x 62 == ¥ k
(al 8 Hn A > 472y 538y 472+
= ; : ‘:@ s t - ——’/L{j H.. = Vo 1
Y — s EiE
Lokl - > 3 %
o[ e 877\ P ocff | |-odo /
E 2 :;: o = =]
R e ] gel & 446~ 512+S 4464
Ep 8 i
- ' : 1048 = = /
ol ' SHEET C= R 1002 o fE 55— 1{
gl | : PLAN OF PA - |- sl 00 /oy
A ‘ R R a20] ased] 4204 2
3\_;: g DING. 7//// C
i B T =
{ |} D1z S 1240y 1y : ///;’/
gt / p l by ;.60
D . \s 1
3 : ~oA 4 = @ q | fa] Y2 _esess 415 {3 2
' 7] ® @) LD o84 153 84 LSl et
e = ® 3 Ly .
3 = = NG HARBOR CENTERLIN
Y -l o f— [ a 9 Sgh. .b . d4+b4. g ‘
=1 13.39 Y 7 /
7 10,0 @ o o S
= . DRIVE
\ = < : / 195 NORTH
1 M (=] HARBOR DRIVE
i il 6 . o b (56 STORY BUILDKG)
2 8|8 A
B k|| L \ A,
£ i i
R o 13 E|"7‘-17.4n ; A0 4.9 40 : 8.9 y :
£ il 1 4s | l o 7 I lre e 0 e G S, R P o TR, E S A R (MULTI-STORY APT. D1
Pl 170 LF. OF PM % DA 4 e /%Zi’,t/é-/ P = - N S S —— <3
8 WALL WiTH-RAILING 7O 1,3074)4.48 679 925 1,75 romes |50% |ee7b 2981+ | 4.9% o r30.6p 4825 5.7 r432s 2075 S
=N , 9 BE PROVIDED AT TOP 25400 30400 31100 32+ 0 1 .07 1+0p £, [BENJON | PL ACE* 497
y } ' o 1.78 SW Sl
R E o
3 o’ ME—0t—o o
i
bk =2 900 > | 900 WALL WITH RAILI
Bhe ol ) 441 LF. OF PARAPET i -
i 3 WALL WITH RAILNG _TO Gl £ E e ke of
§ i f BE PROVIDED AT TOP _ a 71 (EX.
AR ':4 : OF RETAINING WALL. o
u
‘ sl £oaE o
1 T &l =) Z
| g O 00 s | HEALTH CARE SERVICE CORPORATION
11 Ht it (MULT)STORY BUWDING :
g "1 1l ;
i -10 <L
Ll Bl WS & B
heed | U7 2B
Eg R ¥ ; ‘
B g '3 1 Loondes ol
Uil o2 | : - LEGEND
™ 9
. ((yhocnee § BASE MAP SHEET #C200 EPSTEIN 11/8/02
{ HE = | K
; il gD 9
£ AN § ~ e |
e u'a)_ ] B
£ % HEiO
%5 F 1
§: 1p? 8
/ 15 'E\ ]
i+ i g3l & B
] el & 3 /
SE =1 e
;- £ A % 0. m ‘ . 6 X \; N N N N
LR < S S ——— T T T T e R et S R et e e e e s e e — -
ENTERLINE
[POLPH STREET n WESTBOUND BASELINE RANDOLPH STREET 39+50 40+00 40+50 [c 41+00 41+50 42+00 42+50 43+00 43+50 44+00
+ I i
= e 30 21350 i g Sern 33150 34100 34150 35400 35450 36100 36450 37400 37450 38400 38450 39400
STA G440 C » L e Ak | PR o m @ m o : STA. 4316252 RANDOLPH STRE
. 9+44) . i
B e : o R TR /- EASTBOUND BASELINE TA._39+11.24 RANDOLPH STREET WESTBOUND BASEL m m m m @
T 1 AL b . CRRT i i RIS " + A
; ; 0450 31400 31450 32100 32450 33400 eerer3B450 00- e M e 2| N - 1) 36100 36450 37400 37450 38400 38450 39400 \STA-Sait RANDOLEH STREET CENTERLINE
Gravel Lot P77 L7

SCALE IN FEET

>~
m
E
<
(=]
.
S
._
o
(1.4
(&)
W
(71}
[m}
Z
wit
i]e]
SZ
L)
6
S P
TASY I A e
[{e] © (o]
o o (@]
g B .
un ) un
o o L 1 S
'_.
&
o (] (| b
Q
5
S
RERS
)
s | 5| BlEds
o wn ﬂ:'—-‘;‘éw
P
> [Ex8
> o Q %58
[a1] o g
2 W o =
= (&) 14 e
<C L o [m}
o o o <
o ) Q <C O
=z
<
g
a
= w
Z0>
Wi 9=
=0=0
L @)
Shvz
W< =23
>
I
x a0
wooo
P D e
mﬂ,g
4 P
aX<s
Ll <€
(Tp o
QAN
o
@]
o
o

%

A

STS Consultants Ltd.
Consulting Engineers

STS PROJECT NUMBER
32193—-XC

STS PROJECT FILE
G132193XC—3.dwg

SCALE
1 ":‘60,

SHEET NUMBER
3




BASEMAP SHOWING FORMER GOLF COURSE
FROM IE CONSULTANTS, SEPTEMBER 16, 2002

1@

consulltants

Internatlonal Englheering Consultants, Inc.

188 W. Randolph St. Sulte 1826
Chicago, Illinols 60601
Tel. (312> 920-9528 / Fax. (312> 920-9570

CHIc4Go

LOWwrr

Driveway

E. SOUTH WATER ST.

s W e

o R R A T R T AL )

" et e g S s L

@

HOTEL
DRIVE

LSRN, . R Gt NI GO . G (O . G T

FAIRMONT

FET B B AN F T S B
v .

-_"\_\. UL,

E LAKE ST.

CENTER
W 441.178"

g
§

COLUMBUS

ANON

71\ PLAN VIEW

\ 2/ SCALE: 1"=80

(+8.00 C.C.D.)

SCALE IN FEET

0

Pl ™ e

80’

RIVER
PARK '%3
3 8
Tunnle
fe==- to Deep [unnel
&
—\\‘_1‘“\_ 1.
SE TN 40000 _ i}m <
ol }/
wnLry g AR pee YWRD Drop Sha T
. “CORDS NOT FurMstep)
TY OF CHICAGO VEHICLE IMPO
UNDMENT AT LoweR 1y,
| -
:
PROPERTY LINE DRIVE £
m
"-—-__—-—-_'\..‘_-/———
WISSOTEL
CHICAGI m
o |m
//’
303 EAST : §
WACKER DRIVE Wi zz2 | %
o | . |
) \ G 1 g — s
e .‘ Ehes e 1 ._1 B
R oo @ =
. = FORMER LOCATION
» 99 e
] z =
OF SLIP D : <
B =
- \ |§ §
i '1.:*:4 o
" Possible Remahs of § =
: \a¥ e ity PRACTICE GREEN H
B e il 66 Ft Easemen 0 % T
5 \\ \ Possible Remains of Granted To The Clty O — - g o
il \\ Abandoned Sewer Lie For Utliitles By Agreement Recor =] © 3 5
; \ ’\i? May 14, 1962 As Document 18474522 ey ° 3
1 [H5
. \D e \ -
a {m N i G [Py,
N& %\ 140.00" By o ; NS B
N i Cart [ § R
- 0 i (RACT ) Path {, % S §
- Possible Remals of Concrete & 3 % %
S % §S i / T Foundations of Former Lakeshore ~
30 @ Drive Viaduct Structure g |
o 0 Randolph to Wacicer) | Q
3 3 & —— o
. .00 0 S & | < =
b 3 2 - R
: // 8 |y - R=5719.58 g
“ { g |3 § 5
i 3/3 8 § § @ g
g I S E X g > Dedicated And Convéyed To The City OF | o
/ % f< ) § Es %é} Chicago Below +20.92\ C.C.D. By locumen E o
B §a§ e | e N 24879730 Recorded Narch 14, 1979, la
] ) 8
i e : ted And C d T RY2 \ Y = :
/ B %}eﬁ-ﬂcgitidﬂfnChfc?veﬁlo-a+eaa C.C.D. N 30 Ft Utlity And Vehidulad Accé3s Grant )
-, o= By Document 86597180 Recorded GPV By Document 89410952 o
4 December 12, 1986 . 2
32 348.832" N _S
336.00° | . ) \ — Tk -—'—'_‘“—-—.\E’ i | = ®
‘ o
£ E = \ 99 ”'8 - T T
i l : g 1P "E™ e
8 ‘ o . L v P ety iy » P ..- 2
g FORMER ,LOCATION OF S : i
\ 425.042'
135.00"
363.333
2 14.50° e 175 NORTH
ol £ 2 HARBOR DRIVE
§ ) % &
b [ -4 = (= o
o - 2 o
. 3 3 ol
g : B
S =
335.00°'
gii’;id&;%ef}mté{;ag; gﬁ:aga _U _———66" Ft, Utliity Corridor DedicatedAnd Conveyed To
For Utllitles %y Agreement Record| The City OF Chicago Below +20.92 F.C.D By Document
May 14, 1962 As Document 1847458¢. 0 T Reciried ek
- )
7§ =]
\\\“‘EKN \\ 72054780 LEGEND
LAKE FRONT PLAZA SUBDIVISIIN e - ROERIGRE
% HEALTH CARE SERVICE CORPORATION Subdivision Recorded April 30, 1942 [ s © MANHOLE
o (MULTI-STORY BUILDING) : OPERTY\LIN g 3 e [©] MANHOLE OR VAULT
R 2 i i ] VAULT
AREA = 2.3165 ACRES = ] Ao o FIRE HYDRANT
3 3 WRPOR POINT UNIT NO. 1
b £ 400 EAST g HeK
3 S RANDOLPH STREET L % S
S PLAZA i i Gl Q)Y o WATER VALVE MANHOLE
it —. nian Y
' Multi-Story Building N S g o WATER VALVE
3 S o AMERITECH MANHOLE
. O | ComEd MANHOLE
) = ik METAL LIGHT POLE
I~ j ( for LAWN LIGHTS
e S > om azme mo
City OF Chicago Below +20.92 C.L.D s UTILITY STRUCTURE (BY RECORD)
815.019° i ”""*"0"" ;f""‘ By Document 22935650 Recorded lec. 13, 1974, o MANHOLE (BY RECORD)
s A E 383,354 R 1 e FORMER SLIP BOUNDARY
iam < SN @ & 15 asi (
E. RANDOLPH STREET

NOTES:

ALL COORDINATES ARE WITH REFERENCE TO THE COORDINATE SYSTEM
AS ESTABLISHED BY THE BUREAU OF ENGINEERING OF THE CITY OF
CHICAGO, ILLINOIS BASED ON A BEARING OF NORTH 89 DEGREES 16
MINUTES 07 SECONDS WEST FOR THE NORTH LINE OF EAST RANDOLPLH
STREET AND A COORDINATE VALUE OF 18442.602 FEET NORTH AND
19503.095 FEET EAST AT THE NORTHWEST CORNER OF EAST RANDOLPH
STREET AND NORTH MICHIGAN AVENUE.

ELEVATIONS SHOWN HEREON ARE WITH RESPECT TO CHICAGO CITY
DATUM.

>_
om
L
<
()
=
(@]
‘_.
o
(1
Q
(73]
L
(=]
Iz
2
NO
=>Z
()
0
M M M
o (=] (=)
R g T~
[{e] [(e] [{e)
o o (=)
ST ok
Tg] Tg] Tg]
o o B
‘_
S
Ll e
=) (=) =) 5
Q
2
2o
ng o
o pd m;._-","n
R] o £ 828
& B
% |88
E m /rf:o“'};-
o= % o X o
e W "
4 X Qo -1
= (&) @ e
<C w o (m]
x T o <
o Q <C Q
N
(7]
w O
o >8
D&
i
I, .-
- N
S22l
Q:U)CD
oﬁgl
Lmdg
L
Sxog
MIEj
Z0NF=
ouweE .
=2-32e)
<3$Z0O
QS
O o9
(&)

%

A

STS Consultants Ltd.
Consulting Engineers

STS PROJECT NUMBER
32193-XC

STS PROJECT FILE
G132193XC—4.dwg

SCALE

SHEET NUMBER
4




BASEMAP SHOWING FORMER GOLF COURSE
FROM IE CONSULTANTS, SEPTEMBER 16, 2002

{CH

Internatlonal Engineering Consultants, Inc.

188 W. Randolph St. Sulte 1826
Chicago, Illinols 60601
Tel. (312) 920-9528 / Fax. (312> 920-9570

303 EAST ,
WACKER DRIVE [N\ |

CHT CAGo

Lowrrp

Lévey

0
SWISSOTEL
£ CH?G
/ 228 187"
V774

onveyed To The
OF Chicago Below +20.00 C.C.D.
nt To Document 86597182,
ber 12, 1986.

%)

RIVER
PARK
TRy
_“‘_‘*——‘_

Ly RECORDS Nor /"URN/S‘HED)

crr oF CHICAG:
O VEHICLE mypp
UNOMENT AT ¢
OWER LEvE;

PROPERTY LINE
]

7 e [ N 331.07g"
26.841° Sa== e M
- : T
Boven e i, s
25 ) D
',/,/‘_//lllllt

e S

e Lo

E. SOUTH WATER ST.

Driveway

And Con Ed. Condults

) L

14790

SNl e e

T T T I SR R e e R T

HOTEL

FAIRMONT

oo adint B -7 vy L

Y

DRIVE

L . W L . NV G G WG Y

\ﬁ& Ft. Easemen

“— Possible Remains of

o U

FORMER LOCATIN

OF SLIP ”D 29

P

PRACTICE GREEN

Below

Tq City OF Chicagg
P3718] RBécordpd

I

Dfplica ted And Confeyed
= F.

+ .00 CCD B

l\

D

@

8
g
e
o |m
S
Q
| Q
| e
(o]
M~
o
L, $
I.s ———
18 5
o
=

CENTER

ANON

COLUMBUS
T 441.178

/1T PLAN VIEW

W SCALE: 1"=80" (+8.00 C.C.D.)

7 rrmar :‘:'. 7 0 o
AN I Possible Remahs of Granted To The City O =4y | B 3
; i \ [T Abandoned Sewer Line For Utliitles By Agreement Recor —~— -1 5 5
- 3 \ SHH ' May 14, 1962 As Document 18474522 ~—a_] l,, S
YL §H ﬁQ\ ) I — o
N NN ] g
] 140.00° ; § g S
3 | (TRACT m) J‘ gb: 3 g §
% I K o
| 3 / B~ Foundations of Former Lakeshore 1 2 “w . &
0 Drive Viaduct Structure l Q
E 0 (Randolph to Wacker) Q
g & 5 =
| 0 l I Z
¢ o ) .
7 S } ©
i + il & g T 5
; B s F | B |3 £ s
38 | :
X % % S g 2 Dedica ted And Convéyed To The Clty § 8
g V% 2 “g 3 Chicago Below +20.98\ C.C.D. By Document o
% a a o % >
g s s : Dedicated And C d T 7 B
; / v § ;he;&fy o, %T:g‘;%iéa-ﬂ%% ceo. 30 Ft. Utlity And Veh ]
L * ocumen ecor L, ,
: g Z | By Document 86597 By Document 89410952 1. 1989 3
2 | 2
335.00" | . o
. 3
¥ )
st h MER
135.00 \ 5 :
5 | 5 286,51 175 NORTH
g I 3 1 HARBIOR DRIVE
X
- ® 2 |
i . W/ § -
. S e _ :ﬁ\v_\\u—%
| i
335.00° i g
140 Ft. E t (Tract IID 1-
i Granted To The City of Chicago Esg x _———66’ Ft. Utllity Corridor Dedicated jind Conveyed To
For Utllitles B ﬁ%r'eenenf Pﬁgﬂf‘d L, iy The Clty OF Chicago Below +20.92 §.C.D By Document
Mg 26, 10 e TR e mi’g)&/\’ 24879730 Recorded March 14, 197
363.333" = J
5“ N8Y"-§3'-29 2 3 R=2854.789
LEGEND
| % LAKE FRONT PLAZA SUBDIVISHIN P P e e LA R
k HEALTH CARE SERVICE CORPORATION | i Subdivision Recorded April 30, 1962 [ © MANHOLE
™ ~ 961"
§ (MULTI-STORY BUILDING) i e * OPERTYALIN E 8 e MANHOLE OR VAULT
% AREA = 2.3165 ACRES 2 | (TRACTH) % : | e
3 . 3 R POINT UMIT NO. 1 o FIRE FIEDRANT
i S 400 EAST o HARBD) ' o CATCH BASIN
5 L7
.Z | 8 s et o e q - o WATER VALVE MANHOLE
! Multi-Story Building 8 %3 =8 o WATER VALVE
3 I S oS o AMERITECH MANHOLE
) 42 B ; O ComEd MANHOLE
=, w1, METAL LIGHT POLE
) ~~65" Corridor At Lower Level & et
S (| ek te ot conised To Pie | ©  CIY ELECTRIC HANDHOLE
%
1 N City OF Chicago Below +20.92 GO i UTILITY STRUCTURE (BY RECORD)
315.019' e o) | By Document 22935650 Recorded Dec. 13, 1974, 0 MANHOLE (BY RECORD)
1 g o T R TISS : el TN T T g ’ 303354 F ensse— FORMER SLIP BOUNDARY
elaime s At Slenfre m Wl tm e m- . m (
£ RANDOLPH STREET
NOTES:
ALL COORDINATES ARE WITH REFERENCE TO THE COORDINATE SYSTEM
AS ESTABLISHED BY THE BUREAU OF ENGINEERING OF THE CITY OF
CHICAGO, ILLINOIS BASED ON A BEARING OF NORTH 89 DEGREES 16
MINUTES 07 SECONDS WEST FOR THE NORTH LINE OF EAST RANDOLPLH
STREET AND A COORDINATE VALUE OF 18442.602 FEET NORTH AND
19503.095 FEET EAST AT THE NORTHWEST CORNER OF EAST RANDOLPH
STREET AND NORTH MICHIGAN AVENUE.
ELEVATIONS SHOWN HEREON ARE WITH RESPECT TO CHICAGO CITY
DATUM.
SCALE IN FEET

)_
m
=
E-
(o]
o
(@)
e
o
o
Q
]
(=]
e
5
nNo
SZ
o
M M )
o o o
o o o
o~ o~ o~
~ o ~
© [(e] [(e]
(@] o o
o ok ik
0 7o) TP
3
e = = o
< < < '&J
(=] (=] & -
X
o i)
8T
mo L
- @ £
a | @ & (@RS
o3 o
il RS
x = o x5 8
- a b w
% 2 o =
(& (1 (TH
< LJ [/ £
1 o ke o <
] Q < [&]
(V]
=z
(@)
=
<
Q
@)
= N
< w O
2 38
o
<OCAa_,
oo W
N <
OE= 2Dl
‘I-'_JU)IZD
<,:«(El
WD
'—'CEQO
W~ Z
) iy
8wE£
Y% .
l:<28
ey, S <
Eil et ois
o o9
= T
> O
i |
(7))
=)
(@)
>
Ll
x
o

‘

A

STS Consultants Ltd.
Consulting Engineers

STS PROJECT NUMBER
32193—-XC

STS PROJECT FILE
G132193XC—5.dwg

SCALE
1"=80

SHEET NUMBER
S




A8 3Lva NOLLJI¥DS3A NOS S SMPcEiToln
\L¥Od3¥\OXe6 128 \SLOFPOMN X M 0 = o
£002/90/S a0y SIONITII ‘09VIIHO — -\ 28 8 8 o
o et IAINA SNEWNT0D °N 122 59 3 bld &) 2w
£002/90/S MOS 211 1Sv3 JHOHSINV ‘ A mm. W mm m - M
s Gy 3 ANV 0 SdNS NI WALSAS QI¥9 §< s 2l b
£002/90/S dAd Bs Ted TR Al
A1va A8 NMVHO “ 5 i %
| | | | | | | | | | |
| | | | | | | | | | | L
| | | | | | | | | | | &z
| | | | | | | | | | |
| | | | | | | | | | | :
oo¢mmu_r |||||| L_ |||||| :“ri iiiii "| ||||||| I__ llllll |_ﬁ iiiii i_l ????? L* |||||| |“| llllll "l ||||| I__ 4®II z A o
| | | | | | | | | | | S
| | | S kst | | | | | |
| | TE A R e el (il i R o N ey | | y
“ _ " _ “ _ _ “ e R o ot :
0T e e s bl s S e bl bt e o - R gk e S o i e e i |+Ilil|\" — — — X
_ _ L.\I—. _ sz _ | _ _ @
| | | m /\ | | j | | | 2 :
| | | | | | | _ | | | = 2
| | | ﬁ = | | | E e | | | o &
| | | a | | | et | A
| | | m | | | 4 a | | (NGRS
fUczzich = ssas i gaein ey i o sdl- ORe b o s e Th e e 2 SeTE M e Bepiaos & ; e = 5 >
| | ] = = | | | | o | | Bagei - Be ol el 2
| | | 14 | | | | i | | | Sk e 2 2
| | | _.W_ LL | | | & | | b 5 8 &
| | @) | | | | | | e e £ o
| | % | | | | hNu i sl | S e &
i L mct SRR RO BT e T L e T S e L e L
00122 3 _ F_+ s |ﬂ + ﬁl I__ = 1_r “! __ m _ ..A_H_Inifoowomu
| ! | | | | | <« | | e 3
_ NEER EXES EEELE S TITEE EX | | | O | | H : i
| |5 5 | | E | | _ =
| 8 | | | =1 | | |
3 8 _
| 3 . | | | o | | |
i G B oA 2 L E Dt t————— =gt -1 T e e e - 00022 3
| 5 5 | . | _ | : _ |
_ 2 =
_ B e _ H _ Y | | , |
| 2 | | | O | | FAINA ¥Og¥VH HLYON |
| i : | | | :u_ | | | | _
| - | | e H - m W |
Bl Tty Sl e e SR e e e e Eop i By W omema s GG s Ll L
| d ¥ | | B | | | |
| : : | | - | | | | |
| 8 3 | | T | | | | |
| g | | | | | | | |
_ m M * _ | | | _ | ﬂ _
n.ii_rii||m.a-i,] i 0 et L_ |||||| + ||||||| T |+|sﬂ:||ﬂr lllll |__ iiiiiii L_ooeﬁ
| ol ] | | | | | | | |
| | | | | | | | |
| N N | | | | | | _ |
| g | | | | | | | |
| J > | | | | | _ | | _
lllll Tll!ﬁﬁh}ill%]%l%iil% —_—_—j—_—_—————t ———— — — |- j S E e O e e Bk T T R LR R B A
| . | | | | | | |
i |
| ] | | i | | | | |
| - mird | | %26 | | | | |
b S EEEE | | Yo | | | | |
b= a L | | i 1 3 | | | | |
S aHT | | 9 | ¥ | | |
|||||| m!|lmil|ﬁMni!|| ol o o R B ST i !.|i;|xi|_|i!i||[|_|u%,lf|;||;,.i_| sl|ﬂ||_I&fll;_1i|i.,.ilII.%_!I||..1|.|1_oom:Nm
2l g | | i 2 B | | |
O o - | _ _ i _ _ |
W o | | = _ 1 | | |
= | | | ¢ L E _ | _
S | | B s U | | |
oosiz 3 ——— — — }ﬂ_wx;m..iimmf,- SEEECEEEL b ke R we et S o G mese Fla, | oosiz
_ N 5E23FE8EQR8¢3d¥3=-8L428R | | | | | | | |
| | | | | | | | | | |
| | | | | | | | g | |
| | | | | | | | | | |
| | | | | “ | | . | w
iiiiii F—— ] — — B ey s T P oo oo ot Jive 0 oy B g0 10 e U | oo e oyl e e L L
| _ | | | | H | ! | |
| | | | | | | | | | ar
| | | | | | | ! | | "
| | | | | | | | | | P
| | | | | | | | | | n
| | | | | | | | | | -
||||||| T it ey Wb s v B e qaR S ITRa e i n AR L eo sR R T TR i | B R g e B e e O
| _ | | | | | | | | | o
| | | | | | | s e | =)
| | | | | | | | | | =
| | _ | | | | _ ﬂ P o
| | | _ | _ | _ | _ o
|||||| SR R R R R R e G e RO SR e DG ) RIS R e Bl B -
| | | | | | | | | | | 3
|
| | | | | | | | | | | -
| | | | | | | | | | b —
| | | | | | | | | | gl L
| | | | | | | | | | | L
| | | | | | | | | | _
B s e e L e e st o o et o 5 b g nagoll = Bl e e e e R e b A e o e e e - o0liz 3
| e | | | | | | | | |
| | | | | | | | | | |
| | g Ao | | | | | | | el
N _ * T | | | | | | | o
_ _ | | | w | M | | _
| | | | | | | | | | |
£ g beles e magiapa L i SRR TS o KBRS G ST BN s Sy onaEee ) i e e e SEl DR L 5 Rk i e s s sl S R B g Neiw o b B B B (Traed e
| | | | | | |
- ,0.dINS/40 NOILYOO1 _ _ | | _ _ _ |
| | | - — — — = | | | |
| | | | | | | | | | |
| | | | | | | | | |
lBaZ e A e e e L e AR 1 B O T TP B R e D 5, PR . T 1SASE TR ISt 0 o B L SR TERIG b Lo s e el honhl s R vl -1 0060z 3
W | | M | | | | | | | |
| _ | M | | _ | | _ _ _
| | | | | | | & | | | |
| | | | | — | e | | | |
| | | | | S | T | | | |
| | | | | | o=zl T | &5 ] | | | |
g0z I ———— ——p————— o —— — — —  — — e B e e s aaie O SR SRR e o e iR
| | | | g | 83al =G | ol | | | |
| | | | s /_ L | o | | | |
| | | | W@ ! - | | | | |
| | | | =B L) | | S | | | | | |
| | | | 5o (| s bl | | | _ | |
| | | | < | [ | | | | | |
00L02 13 ﬁ T I T _» e o !; Ty _ FiE R JDI:A_ N e e ek ey l_.- o ®| 55 = _|l ey e e E@ B L R [ R Jﬂ. T S T P e ﬁ!- R R X (AP -E_ T TN o H 00/0¢ 3
| | | | | [ | | | | _ s
| | — L | | | | | | | m |
| | | | | | | | | | _
_ A1 SNEWNTO0 HLYON HIMOT _ _ | _ 4 f _ | |
| | | | | | | | | | | | |
oomowuhiiiiﬁfo_l IIIIII lw lllllll m_uui!WEiio_llliiliﬁ_u!ii1liw-ii| |l!oha1\Eii,iw-li,il!Itohi.FIlI ior !!!!! s el S




A8 iLva NOLLdINOS3a : : Bap- h/aoxnm_mmmv
1HOdIUN\OXEELZE L\SLIIrOdd\ X J14av0 w“s (=]
£002/90/5 g0y SIONTI ‘09VOIHO _— -‘ 28 g ol als
A8 _03A0¥ddY JAIMA SNEGANT0D "N Lee mw > |2 & @ SR
£002/90/S 498 911 1SVY3 JHOHS3IMNV] ﬁ A 2o 5 mW > ,.m &
i ey NOILVLNIWNNOOA TVvIIO0T10Iavy 3404 WILSAS Al¥dd 3AdM—3LIS A g e 5 2
£002/90/S e B TRl 7 i
A8 NMYQ A 3 7 &
| _ |
_ | _ |
| | | | 3
_ _ | |
00+2Z 3 f, llllll '¢ llllllllllll #ﬁ llllll f{ lllll 1¢ |||||| _ -
| | | | | | D — =
H | | | | | 2
i s ;
_ " , o “ s
| | | | _ i 2 3
IRRe 3 e e e e e — e e S ki Ol e g o = R + z 0
| | | | 8 5
| | | | = S
| | | _ | g D
| | | o 2 - 3
| | | ) | h 22z : x
OONNNuﬁI,Il.Ia :ill_ !!!!!! | IR S P IR e e [ T, % %W m mAu
| | | = e 2 =
| | | b ae S 3
| | | w HE = S
| | _ & _ e et
00iee 3 |- — — !IiI“ IIIIIIIIIIII L_r |||||||||||| Llﬁf =t RNy
| S
| _ o
| | _ z
| _ M _
|
| “ _ = _
_Tli III__I ||||| : tf -4+ |- ——— e - 00022
_ | | |
_ | | | _ |
_ “ _ _ _ _m_>_mo d4088VH HLYON |
| _
e h s e
S R S o SR et | BRSO R B e D e e |
_ﬁ 23 o 7 R TR e R e T
| | _ _
| _ _ _ _
_ * _ _ _
_ u | | |
| | _ o B _ |
Lo Dot e it ] R AR 8 | ) M il w2 e el g S SR L Mt N
| | 5
| _ _ o _ |
| | | e | _
| _ k nh | h
| | | L. | |
| | | £ | |
VAN e o e s -+« -} —-————— e R e e o B e e e e 3
| | | |
| | _nHu | |
e | < | |
IS | | |
o _ Q _ |
fa | X O
L T e e & _ _ ||I11L llllllll “
< _ | A | |
O | LL _ _
w | = | |
| o | |
& | O | |
sl 1 sl P TIRE  E e ( RNEI L L B MR T ol S e g Lo e T S s e Sl e el |
| o | | _
| | i | | |
_ _ _ _ _
“ ~ _ | |
| _ _ |
| | 2 | ~ - | |
O0PIZ B~ i ———1 “ \ R REEESE T BN e fb s e 7
| | _ | | |
| | | | | | =
Lol
| | | _ _ | L
| | | | | | o
_ | | | | | 2
| _ _ | _ _
oS d i o g S TIL lllllllllll Empan s i U sherpiwoabon e TR g T ooy eenyen T el on a0 pn e ML TR TR Sy e e o
| ol | | | | o
_ | | _ i _ -
| | | | | | =
| | | _ _rlfll _ o
| _ N | _ = | _ o
Sl Lk e e St _ | _ - _.W._
_ | _ | | _ | O
| | | | | | -
| | | | | (- =
n
| | | | w | <
_ | | | | | _ Led
| | | _ _ _
0Qliz A i [ - B e e Rt e g s il e S e el e s B e R s e e o it s e i 5
| e | | _ |
_ et e | w | b
H | : 1 | | | i
| | \ | | 10 | |
| | _.O:_ dl1S 40 | ey | _
NOILVOO 1 ” o
_ | |
| |
: SRR e e e e | |
| | |
| | |
AR gt S e Bl Bl S ol s B T e e i e ROV il L o R e N S o SUBRO |
| | | | |
| | | | _ _
| | | | O | |
H | | o iy | |
| _ = | < _
| o | _ B2l N % _ _
e s i | e R B i S e = IR sl e e s
o i i L
| i | = | Spml < m = | |
| S o | 5 QU | |
| HE il ST = . _ _
| = EE i) B | |
| >0 _ 50 (X | _ = ) _ _
oales o) o T e gl = | |
A 1 B DS s Muui K R R T I fo SIS g e TV s e S
| | | | | | \ |
_ ! m h ! “ W m |
“ 4a SNEANTOD HLYON ¥IMOT | | “ " | |
| | | | | | | | | _
R R e T I e G R — g g
: a = - = - = = > e . -




A8 3Lva NOLLJI¥OS3Q OIS BAPR-OXCBIZELD ¥
\L¥Od3H\OXEBZEI\SLOArOU\ X T40v0 w_OZ_l_l__ .OO(O_IO ;L..m . . m,
el ity 3IARYA SNEWNT0D "N 122 £ il e
Lk = OT1 1SV3 3HOHSINV 25 e E s
£002/90/ %08 STIVAOW3Y Il 3SVHd 40 NOLLI1dNOD £ d S8 5 7|3
Alva A8 _Q3X03HO ONIMOTI04 SIANOZ NOISNTOX3 40 SLINIT mm & § o y -
£00Z/90/S Sme no L - S z
3ivd A8 NMYHO
_ M | | | | | _ :
| | | | | | | | .
_ ﬁ | _ _ | _ _
_ _ | | _ _ | _ 5
| | | | | _ | | i
< o
oo¢mmu"| llllll L_ IIIIII F_ lllllll "I iiiii I“ IIIIII |_r+fi||l|!#l ||||| lw |||||| | @I :
<C
Ged o e D R ﬁ :
| | | | i |
| | | \ T | . | - - _F 3 _ 2
| _ | w it
| | | | | | +_ i K
pozz.ab—— o — A Fod o i = e g = — — — = — e e e e e S e T e e * L BRI o | M W
_ \l‘l“l\j < £
| | | | | | : & ¥ ;
| | | | o | B s 7
| | | ﬂ = | L D | m g : 2
| | | - N | . b | & ben E S
| | 2 © ; | 5 @ Mt homeia- s T G
Sozee A wen St T8 Q- | F: | S = e . S
Z O -z o o >
| | o — | | @ RS UE oL e
| | | r 9 | B i g b E e
| | | W Ll | | O | m mm mm s m m
| | O | 1 = | e LR o
m A S | _ GaEa e LB 8 e
ooizz il —— 4 ———d—————— Ly — g it L e N N M " |
| | | L | | 50 ” O _ e R
| B | | 8] N, =L
| JoEde8EEa¥3-28russdy | | @) M : 5
| _ | 5 L w " " IOL | =z
| | 8 |
| | I Hz & | 2 ] e | e BRI
Q00ZZ A i e e e S S i i it g% _T B Hane
| | ; | | Gl _ | | "
| | : T | | | |
| , m He _ | mun _ | _ _u>_w_n_ d0gdVH HLIHMON |
% | | , |
_ ﬁ g ; * _ o7 | | | |
_ _ 5 —ﬁ _ ABCD_EFGWIJKLMN : 3 :
_ _ ¥ 1T1E _wr | ||I,i_ . | gty TR, RS S SR e T : lllilsi_oom&u
gopiall trss sl T e e 4I1i"_._.; I%E%l%“n lllll ST kL T B % i _ﬁl | |
| _ <] 1 | % _ _ d _“
“ 4_ s _ . | - E | | | _
| | . | N | | | | | |
| | Ly i+ { s | . | | _ | | |
bbb ISR e 2 “ “ __ 1 III"I IIIII I__ lllllll L_oomam
| | NN
| | # : | | | " | ”
_ _ - I “ | _ | | _
_ | N R
| | I 3 | | L " _ ,
8T ! | | | | |
_f IIIII _Tlilluz. llllll I Ry S SeeSEl T TR el cre (o b e —— - 00L1Z 3
| | | | | | | | |
| | =11 1f E | | S e sy | | |
| | = SGANEE | | = | | | |
| Y =TT | | = “ “ | ﬂ
_ _m o [ ] o F o _ = _ P — _
| 5 o LI e : | 3 | _ l».i!ll_ s i T
Ol ARl e e S g T b ~ _ ” _ “ “
S R | = EER
H .W_ = 17 | | = | | |
| W e | | oF : ﬂ “ | “
~ W|IFJ “ _ L ‘
_ H ) 1 _ _ b BCDEFLU _nlvil._MN01 M — _ _ _
5 B - R SRR e e I ST T S R e e REECRT P R Tt S v i o e s A e e g e g -
gosigdl - o \ﬂmllizh_llwill canEaeEE. B0 R ey L_II k- _ * = | _ ‘ _oomau
| - 5 G
ﬂ | Nrx233r-ruegecg3§2=-28L1HB8RY | ” _ “ ﬂ #
_ , | | i
e “ _ " ﬁ ek
| |
| | E o | = | N | S | | il
89 142y - 1 i Al sp Woziu - ——k | “ _w m B e J_ii,i y .J_SEN 3
| _ i | | | | 7
| | | | | | &
| | | | | | | | | ]
| | | | | | | | =
| _ | | | | _ | n
| | | I adsl e e NN Y S e T e sr
o i e e e 7||__ lllllllllll PR AT TR R l“ llllllll “I % _ “ “oom& B W
| | M 7 e | =
| | | “ <C
_ | | __| P o
| o | 0 | 2 | | o
| | | _ dooziza =
| | | _ | w
| | | | _
| | | | . 7
| _ _ | _ | <
| | | | | <
| | | | _
Vot L (e B e PV SRR e F—_—_——— ] ————— +—————— S e e Skt e ey - o0LiZ 3
_ | | _ H
| w | | |
| | | | Bl
_ _ _ oo
F o] < o2
“ = “ X _II e "Iiii#oooﬁmu
_ | _ _ | |
_ _ | | _ |
——— = = | | | |
_ _ _ _ | | _ |
_ _ _ 4 | _ _ |
IIIIII PR R G N R e e e RO i e 0 MO S o D R b PR S L TRl R e ot b B B e
| # | | | | | _
| | | | | | | | |
| | | | ] | | | |
é | e ; g | _ | | |
| _ i “ — " 2 " _ ﬂ #
| e e Gl e R Tl TR L e s
- e e T ¥
| SRR | O | | | | | |
_ _ 3 ek - g | | | |
9 iy ] | ) _ _ _ _ _ _
_ _ 53 o | 22 | | | | |
_ | SO e |
_ _ ekl G RLs Mﬁrﬁ_ Lo, SRR, it S _\ ot w,i@l A _ e PR e I._ D — I__ — e — = — u}i S e -|-_ N Do R R R G S T W _ 00L02 3
b 2oy ewmnall ol e e o S
| | * | “ | | w - w _ ﬂ |
| _ w_ | _ | | | | | | _
| A SNENNTOD HLYON ¥IMOT _ | | | | _ _ | _
| | | | | | | | | | | | |
SRRy SR 0 e e e e 10 e e e o ook
oomommh-il.i!.iOF.llI!!m_|-1t|'||_-,%1il-_|.!,orr,Ii!i.\o_!1 |1Jm-; g e lnouru WFIIimu_Ul[l 2 3 S S
E : : 5 5 s 2 : 5 : L .
= > = 2 - . = - > E > =




alva NOLLdI¥0S30 NOISIAS BMP6—OXEB1ZELO ;
\LYOdIN\IXEB1ZE I\SLIIMOUd\ X i A ws 4
5o SIONITI "O9VIIHO ‘ W 8 ok
. - o -
mosry JAA SNENNTOD °N 122 3 Tl Tiae
-~ >
S g OMoBden 011 1SV3 3JHOHS3INV - s 2l 3| & &
€0/90/5 %05 SL4M HONI—8L Il 3SVHd ' N\ 5 8§ & |3
3
31va A8 G3HO3HD NI SAIAUNS ONIMINDIY T4 40 SNOLLVIOT n e & & g =
£0/90/S dAd no m m m M
31va A8 _NMV¥Q
w _ i _ ; I | _ | A m a o m
| | | . | | | | = E = g ;
i ! i . , : = s . Z o
| m _ ] = =1 <) ©
| | | | | | | | | Py P e z k3
| | | | | _ | | | Pt Wi o o i e O o
M | | | | ~ | | Gl 0O e i = &
w | | | m H _ BE B Wl aR = 2
| H “ | M | m | , g3 om o 3 U P A
w M w | ! _ | | | o S8 P X 8 £ () =
! Sl e S I e e el Bl I e Sl T S e R TN R e I e e e e e e e T S < = i 422
FOO¥EE -4~ —— e — _F i | _ 4*, NW AM m & s S m
| | | | * _ il e x i 7
| | | | | m | | | T2, . B8 S 2
ﬂ _ _ : _ . Sl T &G E > :
m | m _ t _ — _ “ o= o0 o o n . o
_ , . : _ M ZQ OSSR o< ¥ ©
| | | < W i - o " =8 &
| | | e ! g ae. T iEieia o X2
i § e ; Zer =< = L o0 m
] | D) =y iy = 1 @ it
| m M o) L o 5 a0 o
| M _ h gl o2 s B 8 o dis G 2
B i A ik | oo e () e A
e o Lo b Sl P z <
| : (14 — ~— > o N
| | TR e S e =
. | o2 >« t ! L ol W ol
| % EL O e 88z o
| . | Q o m o =2 =2 m S W ©
| “ i : S sy ) S_& ul 7
* | m SH.ma 5 ke, FE3 z
ER < EL s LLapE P s =
W : | s Sa P §eE s ExZ 0 3 o >
| m o L < < ey S - = x =
| | | we S E 0 S P RO 3 2 = 5
BO0CEG T i e TR e e e e Pl o SR e L 7% £ >
w m | = BCoaws o9 Emieimo 880 o =] & 3 o
”, _ < ; K = z o @
m | G PP ESE = e sk o W o 5
i ; — 7] = = =
| | | o gsogH o8 REIwR B e 2 Z A &
| | o : i
; W M ;
M CENRE : (e e ; ok
9 ﬂ : 1 S A e TR / h el o
e Wm.; A ey [ S e i | T _A M \\ \M : S _
f‘ L _ e Z % _
T w \ A/ < v : N —

|
|
_
,
_
|

Sz o abouigie beyl .  ONIEE e ee R e A

{
w
IAINA HO8YVH HLYON
|
i

G T e o e e
4

3
|
|
_
|
|
“

T e il B NSO B o06l¢ 3

|

m
m
|
|
w
,

098123

e e s e A e e

|
|
0 i | b 00812 3
|
_
d
|
_

ol gt S 00LlC 3

‘
i
'E
i
|
|
L
l
|
|
%
|
{
ERa e op e

009l¢ 1

00Sic 4

S gy s T LGN S,

0]0; 4 YA

= 00€1le 3

__
| ,
| .WVn |
o |
wn\U\! SR @, 0 T T R 8 Y R G SR, VA B ] 0 e
00z~ lait 00z1Z 3
| ] |
W w ) “ “
i v
| % L
| 3 B 00LLZ 3
LB + ;\V,‘
| / %
| i) i
| | e
| __ 5 M
e ” e
._ w / - - . : . N
008t 3 - e - e oA i
| - | .. w b
w “ g
M : | m e
| ! _, . ) | _. | “ ﬂ
| _ e / m h | |
M 10, dIiS Jd0| e | p
b .m‘ - D = e St i Adia e S e S e) e bt i @hw%wé{ it h : ..w_ 5 M : ! m_
) M | s
ﬂ / | m M W
: e ot ! | ~
| Mb | Vﬁf,@mﬂ.\&u i \ _ | 2
FIRTE BT e e & " | da
Yo e Lk ) | | |
) Pl GO 2 e W _ !
| i — b oo L= 00807 3
| | | =
_ _ b
| | |
| | T
| M |
~ W !
Aol (Bt B G el e
|

Sl AR T e s

N 18600 |- -
N 18500~ - -




[ Il £002/60/50 BMP01—DXE6ICE L 3
\LUOETAOXEELZE LSS LI O R TGV SIONITII ‘09VOJIHO 1 um Q £l .
£0/90/5 89¥ ARG SNENNTOD HLYON 122 _ D 2 ETES| ]
uva A8 GIAQUJJY | | o miEdl —f ©
aw s avomo| SAZA¥NS L4N HONI 8L lll 3SVHd ONRING T BoEsL-
co/s0/s [ ad | a3¥3LNNOONI S3INOZ NOISMIOX3 40 SLINM ef kiR B
t i i | | | 1 I
_ - ——- —_——— e — | l‘u@ll
! J : ! ] |_ f —t—
! w i _ ! ! _ = Z
!Nllll t.mil.. —— lm» —~ —_——— |!n.l.l..l..(I;l....i.!..lullvl...l..ll..l lu...ul ::::: — ~ > m w
; M m ) ! j (. [ S L 2, z
! L _ | ¢ ! m o n b Q
f .m j { _ { Zz o= =~
! { i > 3 B2 x Q
; t i & i 4 m _ ! i T 9 W< S
S O . i m —de S o ﬂ a2 £
| 1 ! ¢ 3 ks K35 gs
: “ _ ' P | Z x g Taow Z
i i " ! ! | N TY o w o 0 oo
; i ; ! “ | I & o 5 w323 X
i i ! " i ! ool 3 @& = WOP _u.l..o
T =1 B IS SRR S S N i«_i.q_-- -4 3 ® a & xNd »O
_m ! | ) ,_ H
N " ! “ { | o ¢ o
_ . i M ; [ m w | — & e — —t 0090T 3
! _ ! = ! ” _ +|
U D | b i N L » ! SR ! m
! i “ ; ! | | =
{ ! i | ! i i
! ‘ i i { | ; . w . _..I._ o
! ._ w “ _ w _ 13ARIQ YOBNYH HLYON | b
; i { i i )
_. e -,"-,_U—--;,_T.c! —T—} 2
w | | M | E
< _ | _ ¢
! _ 5 } ! O T
j o _ W B ~ ! | O S
: « | o |8 T WS SOV AU [ PN
; _ = | | | “
| _ @ _ | | ;
| | o) _ ~ M _
; ! L) | \ :
w | m. -_ ) .—: { Mn 3 ]
it Bt S Gt Hhadier—ie Sasieliaiiy Nk arbesioaienietiy Rendeaiieeiiuntdt ibanig = [y o0z 3
_ | = i i ,_ M
_ | S _ _“ M W
; @ ! i .
{ - i m > ! | i M “
m N } X m I S R |
_ ~ o] P _ | o2
! ! = w _ * |
| ! ol @ ! ! _ |
“ “ o ~ “ _ _
i “ L ; | ﬁoS.«u
e b N ]
! | ! _a | i )
m | | . | m
i j | — |
0 N\NL =]
“ ~N m n e ._».... ] .‘.»
T M - ] \ oonz 3
m | w G
m _ “ _ “ ! T
R B dieias it aliads diaaliadivedielii disalbaiialind Bl dlia it iy St iE Rt Nl ol el i BN oy Y2 ]
m L m _ L 3
| | 1 .z
: 0 w 0 ~ " l# " ”
,m & ._. " m g ; | g
' ' i
” | | | 5
j | M ! § ! ]
: i ¢ |
: | i
- — ...l.m\lll.l..u. - 4 Ill!(l»tnl“!lll.l«l,'l:‘ — e wl - .\.:(.r.l\\xlllnv\‘..vx‘lfill—.:i_sprﬂw
i w M | |
ﬂ ." “ _ \
| w | : |
0 m -+ _ o) J !
i ~N i " ! " | |
. ,ﬂ “ C = e
7 ¥3IWHOA “ | | | i |
! ! i
__m : “ _ | | | |
- Q..i!w.!ifx lﬂ S (__Inn ..f!i.smrl.! ] l_r&,i - |.\.:M~>||n|xt 9M11«l — s.).“ooSNu
; ! f o i i _ ! _
! M { M m | !
! — | i
mnm + _ & | _ _ { |
_ mANW 2m “ O I ™ ! i i “
AR L I -2 . w Pk
_ 3 ol N uw.n w a | ! | m :
i ! 88 ' - | m ; ; |
” | &3 4 L E8 | | | w |
H _ i _ UV S E.i.l_ ST U R SR - e a— e e e b
R e IEEEPREE REN-. W . - d L ¥ 000 3
.4| "
ARG SNENNI0D HLYON
i 3 g - : : i i ; i i i
E 4 E 4 E 4 t 4 x xz x x z z E 4 b 4




‘0L £002/80/50

OMp | —OXCBLZE LD

\LHOdIY\IXEBLZEINSLIIO0HA\ X 3y4av0

SIONITII ‘09VJIHO

_Ini._ 3 Lol g
£0/90/5 » a9y 3AINA SNENNT0D HLMON 122 | A £ Hmm 8
—aqan  9T1 ININOT3A3A LSV IHOHSINY] m 2 m gl W=
S0/90/S el ™S wmmas| 3 dNS NI NOLVOISNIA TIOH-NMOG \7, &5 ESEiL-E
€0/90/s I dAd |  ONIGWONd SONINOS 40 SNOLVIO1 mw e2d B
>
g G @
e & w T
& 3 By 2 5%
I B <58 _N, o
.o Z = | zW Z
‘l@ll A Z > 3 W J; B zZe o~
Z O o < 29 LHFLT &
w ® w OoZ =T Qa8 o
O a 3 a0 _m_m 9552 o
_ Lo
| 1AD fM1 G
_ _ | !
L | | |
B .w N b
e e M e e e+ e e e l;.rr e T e o e e B T,. et e o et e
| | |
M | M | X
m _ | | 3
w ! | |
_ ! = | n m 5
| | LL] | | e
, ” AmCDEFG__HIJKLMN _ Z o
_ m g . ; w "
- - 1_‘ ) B - h !“T! 1Q.W [ ] - _fl T .n«l,— T T T m
| 1P | ?
| T i | i
| m " M 3
! . m \
“ I _,
| i M |
| |
e~ - —— Y — \4{..1!\1. ——— = et m e e « .u - s M.ll —— p— e - — — — —_— -
| | L |
| | | |
, T
W ] m
| w T w
| | |
L e e
| _
| y ! I
| |
| |
| A _
| i
” } i
0 | 1 | |
e i e |A. _ > m n-
| | N
M | %
i _ 0 i
| «
_W ! ] |
| | N I _
m _ r—-->x 43 20 _ —
i “ j
— - - ..wl\ — . e e e —— —— 'nt —— — - e meme — vop— —— ml.\l — - —_—— P
— ~ —




€91 €002/£0/50 DMp°Z1-OXE61LZE1LD
\L30dF\OXe6LZEINSLIF 0N\ X gav0

SIONITI ‘09VOIIHO

i
|
!
i
i
i
|
l

OQULZ J 1 v = = e e g g s
i .

4
i
vk
!
¢
!

[ &1 Lok
—‘ 2y &) -
£€0/90/S | 8% ! 3AING SNENNTOD HLNON 122 \A 2 &mw 8|
£0/90/S e WS e OT1 1SV3 3YOHSINV I AN wmm JET
wg »m NMVAO m m &
> .
E £ 3 S
G — 3¢ 3 8§
o]
g 8% E  ER m
& 2 ¢ 7} 2
Z O x 2= ¢ oz z
| © MF._ m o8 =
g §gee 2 g J
- n a nhn _vn_ no m
|
— _ O N _
= NN\ 4 r
- W —— % 0090Z 3 S
[ $ -
M ! m i _ |
W | | i
M \ N W i |
. ! | i i
& _ ! _ | |
R S SR R U IO SURUU (S VS RO
00sIZ 3 m [ j 1 | | : -]
.m | = ”
m | Zz: |
! \ | Ll !
: m = {
i (" | € (a I R ! 3
oor1Z R e alartathe - -~ QD t—— et \
” . ! i ! -1
m \ 3 |
i | E“ {
o ! o, | |
; i { {
00c1 1 g R T-- z.fﬂﬁ S A
: @ <! _ |
| \ | | | n] | |
| ! M w | Em M
i i o~ “ [} i sy _ o
O g__.il;-!;Tsil e m_ : SR LN
w_ : M %“ M
w : M Ll | , ﬂ
! M~ M i X | { _ ‘
: i m i = i {
| | W ! ~ _
e -+
| |
] !
|
:
T
|
f
m
w

~ _ |
, [ _ !
“ W T - i W i
H H ) L 3 w
! | | L o x o %
; i , i - m ~ [ b 1
oqo1z 3 - sr e o e e e e % e e
i i , : A !
| NOILYOOT¥3anyod | ﬂfw | |
; ] ! } !
! @ — ! f }
Z 3L . N SRR B V/VVV/ e Lﬂ SN SIS [ S A SR
w. ,ﬂ m NN ! w !
: i M ! ! M “ _
. : * / BN NN ! O
! N | ////// F 3 ” |
; ; © i ;
~ _ , o _ ﬁ/ ) \ mmm & , % | B
z 3 an - R 4_, — e e ”i — -...m. I Lm...!.! — ,.I.H*.r...r-,lnt,iw‘%m‘ - - m..v...l - lw. e e .\rRl...“ii!.,ilx‘
: ! ; u : " ! om| <« <
w W ! ) ! 3 . o
A N E _ we Wi
| 2 | g3 Q!
w : m ¥2 53 & N
| ! !
o0coz 3~ - S A 4~ e an w.s ) M
| ; - i M
w JARIG SNBANTOD HLYON NBMOT | " w w B
! ! ; ! i i '
' i i : i | } { t
88N U ~. —— s - — - —_— ‘tw’ - e — o a— ..lw. — — — an - ._rl — —— v(mznl —— e mar aen o l.-u- — — — — l«'. P — v — Il\wl.
g g 3 § g g 2 3 g
z z z = z 2 z z x




‘01 £00¢/¢t/S0

DMD°C | —OXCELEE LD

\180d38\OXE61LZEINSLII 0NN X 3savo SIONITHI ‘09VOIHO 1 mM ol £
€0/90/5 893 JANG SNENNT0D HLYON 122 _ D i ElEH g
co/90/e Ut —ps =@ OT1 IN3NdOTIAIA LSV3 FHOHSINV 4 mz umm SLe

e Py ¥TVM3QIS LNIOVFQY HLVINIE \7, ") M NER|-
0/90/s [T aAd ]  ONINIVW3Y WRELYA 40 SNOLVOOT g el
>~
g & &
2 1] M
> 5 5 o Za
w i x 3 0x g o~
M oh — 5 ©® 20 9 gty ¢
R 3~ 5 2 ¢ ZE & Ez¥. Z
, O x «u SHF<= ©
>y @ @ L 6z 235 3%5, o
. )% S % g 32 e 3833 2
" Y H o & »85 Bor EEB= 9
| <Z
M % =3 _ ] o g ®
M F0 ! |
“ = > | | ¢

| O ! _

. i | |
. — S . A — —

O _ |
! SN { ;
: oN AN
| | | 5
i ! |
! = | uZmQ HOHdVH 5
| w | HLYON &
w jOAQCDE o - > x 03 2 w _ Z (o}
- 1%1 - —— —— e --.lw M;-!.El _“ —— e e e n.,.J_. — w
| S | |
s , 5
; 0 ! ] 0
| T | |
B |
W_ m J _ _
2 | | |
L e | .
- | |
| m
|
w d n "
] | |
| ~
| —q |
| |
. | |
5 | |
U S e ¢ - e— ....{.AW, [ H —_— — ——]
__ o 1 _
| | |
. oA |
- o
.. 2— b o~ .
- & i
” OO OoOWL OX - 2% 43 2ZO0 M
] R [ R
| | |
S |
i _
~ N




"y
Eﬁ STS CONSULTANTS

APPENDIX A

USEPA Action Memorandum

®

THE INFRASTRUCTURE IMPERATIVE



osr,
A

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

*“,xou LT

% REGION5
M 8 77 WEST JACKSON BOULEVARD
3 & CHICAGO, IL 60604-3590
4,
'4( Pﬂoxﬁc’
REPLY TO THE ATTENTION OF
MEMORANDUM

DATE : JuL 172002

SUBJECT: ACTION MEMORANDUM - Determination of Threat to Public
Health or the Environment and Need for Time Critical
Removal Action at the Family Golf Course/Lake Shore
East Site Chicago, Cook County, Chicago, Illinois (Site
Spﬁll ID §05YT)

FROM: V@%ﬁg%gbégmon and Fred Micke, On-Scene Coordinators

Emergency and Enforcement Response Branch - Section III

TO: William E. Muno, Director
Superfund Division

THRU: Richard C. Karl, Chief p }d..{(

Emergency Response Branch
I. PURPOSE

The purpose of this Memorandum is to document the determination
of an imminent and substantial threat to public health and the
environment posed by radioactive materials present at portions of
the Family Golf Course/ Lake Shore East Site, presently a driving
range and golf course and the proposed site of a major 26 acre
mixed-use development including residential, commercial,
educational, and recreational areas that is slated for
construction during the summer of 2002. The site is located at
approximately 221 North Columbus Drive in Chicago, Illinois.
There is a period of less than six months available before
cleanup activities must begin at this site consequently this must
be characterized as a time-critical removal that we anticipate

will be carried out by potentially responsible parties or the
buyer.

In July and August 2001, both the current owners and future
prospective buyer of portions of the parcel conducted surveys for
gamma radiation and sampled subsurface soils, following U.S.
EPA’s walk-over survey on June 19, 20, and 29, 2001 that had
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shown several areas of elevated gamma radiation. The property
owners and the purchasers provided U.S. EPA with the sampling
results of the radiocactive materials discovered at the property.
In the Streeterville area, on the north perimeter of the Chicago
Loop, U.S. EPA has ordered two major removal actions since 1993
involving radioactive thorium and another is planned for the
summer of 2002. The contaminant of concern at the Family Golf
Course/Lake Shore East Site is also thorium and based on the
proximity of the contamination to Lindsay Light, the dates of
Lindsay operation and the dates of filling activities in the
former ship slips along the Chicago River, its likely original
source was the Lindsay Light Company, a Streeterville thorium
processor and gas mantle manufacturer in the early third of the
1900's.

This site is not on the National Priorities List (NPL).

II. SITE CONDITIONS AND BACKGROUND

CERCLIS ID # N/A

Currently, 221 North Columbus Drive is a driving range and nine-
hole golf course. In the future, it will become a mixed-use
residential neighborhood for 30,000 people.

Details about the Lindsay Light sites in Streeterville are
provided in previous Action Memoranda dated July 11, 1994,
October 5, 1995, April 22, 1996, and September 22, 1999, which
describe site conditions and background. -

Sampling results obtained by both buyer and seller are contained
in its entirety in the Administrative Record. Sampling has
demonstrated that thorium is present at levels substantially
exceeding the clean-up criteria for the Streeterville Lindsay
Light Sites, 7.1 picocuries per gram (pCi/g) total radium (Ra-226
+ Ra-228). In the non-EPA soil samples, the site background was
about 2 picocuries per gram total radium (radium-226 + radium-
228) while the peak concentration was about 190 pCi/g total
radium. In the non-EPA survey, the site gamma count rate
background was about 6500 counts per minute while the peak level
was about 625,000 counts per minute.



An Action Memorandum is deemed necessary to address an imminent
and substantial endangerment to human health and the environment
by ensuring proper management of the thorium wastes. At other
Lindsay Light Sites, U.S. EPA oversight assured Work Plans,
Quality Assurance Plans, and Health and Safety Plans were
developed and implemented expeditiously and thoroughly. It
assured surveillance and verification was conducted according to
protocols deemed most appropriate by U.S. EPA. For this site,
U.S. EPA oversight also would ensure defensible laboratory
protocols by contractors.

With such a large and complex project, potentially involving so
many parties, it is best to resolve the radiation issues early
and with thoroughness so that they do not arise as major
obstacles later in the development. The Action Memorandum is an
effective means of assuring early resolution.

Therefore, it is necessary to enter into an Administrative Order
with the sellers and/or buyer to assess the extent of
contamination and then to undertake remediation prior to
construction. For this particular site, it was not recommended
to pursue remediation and construction simultaneously because
past experience at the Grand Pier Lindsay Light II removal site
indicates that concurrent construction and remediation required
additional agency resources and created health and safety risks
that required additional management efforts.

An environmental justice (EJ) analysis was performed for this
site and is contained in Attachment 3. In Illinois, the low-
income percentage is 27 % and the minority % is 25. To meet EJ
concern criteria, the area within 1 mile of this property must
have a population that is twice the state low income percentage
or/and twice that state minority percentage. That is, the area
must be at least 54% low-income and/or 50% minority. At this
site, the low-income percentage is 10.05 % and minority
percentage is 19.64%, as determined by Arcview. Therefore, this
site does not meet the region’s EJ criteria based on the
demographics as identified in "Region 5 Interim Guidelines for
Identifying and Addressing a Potential EJ Case, June 1998".



III. THREAT TO PUBLIC HEALTH OR THE ENVIRONMENT, AND STATUTORY
AND REGULATORY AUTHORITIES

Conditions at the Family Golf Course/Lake Shore East Site may
pose an imminent and substantial endangerment to public health or
welfare or the environment, based upon factors set forth in the
National Contingency Plan (NCP), 40 CFR 300.415 (b) (2).

These factors include:

a) actual or potential exposure to nearby populations, animals,
or the food chain from hazardous substances or pollutants or
contaminants:

This factor is present at the site due to the presence of
elevated gamma count rate readings that were documented by U.S.
EPA on June 19, 20, and 29, 2001 to be as high as 625,000 counts
per minute. Counts per a minute in uncontaminated areas of the
site were generally about 6500 counts per minute.

In addition, construction is planned to begin at portions of this
site in July 2002. Construction and utility workers may be
exposed to these contaminants.

b} high levels of hazardous substances or pollutants or
contaminants in soils largely at or near the surface, that may
migrate: '

During July and August 2001, soil samples were collected by the
Site sellers and buyer and the highest sample result as of the
preparation of this Action Memorandum was 190 picoCuries per gram
(pCi/g) total radium including a background level of about 2
pCi/g. The clean-up level applied to the Lindsay Light Sites
directly across the Chicago River was 7.1 pCi/g total radium,
including background.

c) other situations or factors which may pose threats to public
health or welfare or the environment:

Thorium contamination was detected across the Chicago River in at
least four locations and possibly two more locations, and under
the streets and sidewalks in the “Streeterville” neighborhood on
the North side of the Chicago river. There is reason to suspect
additional contamination exists since 221 North Columbus is a



former Illinois Central Railroad yard that may have received
shipments of thorium-containing ores for Lindsay Light and had
four boat slips that were filled during the period of Lindsay
Light operation. A book, They Built Chicago by Miles L. Berger,
has a 1936 photograph showing the slips at 221 North Columbus.

IV. ENDANGERMENT DETERMINATION

Given the nature of the Site, the nature of the contaminants -
radioactive materials are carcinogens where the health detriment
is caused by external exposure, inhalation, ingestion, and direct
contact hazards, as described in Sections II and III and the
actual or threatened releases of hazardous substances from this
Site, 1f not addressed by implementing the response action
described in this Action Memorandum, may pose an imminent and
substantial endangerment to public health, or welfare, or the
environment due to these radiocactive materials.

V. PROPOSED ACTIONS AND ESTIMATED COSTS

Pursuant to an Administrative Order, the Site sellers and/or
buyer will fully remediate the site until maximum protectiveness
of the human health and the environment is achieved. This will
involve at a minimum the following actions.

1) Develop a Work Plan for the radiclogical assessment of the
site.

2) Develop a Quality Assurance Plan.

3) Develop and implement a radiological site health and safety
plan.

4) Conduct land surveying to the extent necessary to establish
a grid system to locate all property boundaries, special
features (pipes, storage tanks, etc.), and sample locations.

5) Place borings in critical locations (grid corners, high
exposure rate areas, special features, etc.)for the purpose
of measuring subsurface radiation levels. Measurements shall
be recorded at each 6 inch depth until the natural soils are



reached or radiation levels reach background, whichever is
the greatest depth.

6) Collect soil samples from the borings and analyze for
radionuclide content and RCRA characteristics. These results
will then be used by the PRP or buyer to correlate subsurface
radiation levels and radionuclide content.

7) Conduct off-site radiological surveying and sampling as
necessary and, at a minimum, implement 40 CFR 192 if deemed
necessary should extensive contamination be discovered beyond
current site boundaries.

8) Based upon soil results, remove, transport and dispose of all
characterized or identified hazardous substances, pollutants,
wastes or contaminants at a RCRA/CERCLA approved disposal
facility in accordance with the U.S. EPA off-site rule.

The 0OSCs have begun planning for the provision of post-removal
site control, consistent with the provisions of Section
300.415(k) of the NCP. However, the nature of future response
actions should eliminate all exposure threats, which should
minimize the need for post-removal site control. Currently, it
appears that the contamination is shallow, however, if on-site
work demonstrates differently then either a deed restriction or
change in design to green space should be implemented.

The response actions described in this memorandum directly
address actual or threatened releases of hazardous substances,
pollutants or contaminants at the facility which may pose an
imminent and substantial endangerment to public health and
safety, and to the environment. These response actions do not
impose a burden on the affected property disproportionate to the
extent to which that property contributes to the conditions being
addressed.

Applicable or Relevant and Appropriate Requirements (ARARS)

All applicable or relevant and appropriate requirements (ARARS)
of federal and state law will be complied with to the extent
practicable. The Atomic Energy Act of 1954, section 11 (e) (2)
defines one type of "by product" as "tailings of wastes produced
by the extraction or concentration of uranium or thorium from ore



processed primarily for its source material content." In
correspondence dated June 4, 1996, the Illinois Department of
Nuclear Safety (IDNS) informed U.S. EPA that its licensing staff
had determined that the radioactive material associated with the
former Lindsay Light facility located at 316 East Illinois Street
in Chicago was "by product" material as defined by Section 11l (e)2
of the Atomic Energy Act. The IDNS determination letter is

contained in Attachment 1. Such 11 (e) (2) by-product material
must be disposed of at sites licensed by the Nuclear Regulatory
Commisgssion (or NRC-agreement states). In the past, all the

radioactive waste from Lindsay Light Streeterville sites has been
sent off site for disposal at such licensed sites.

In January 2001, however, the NRC determined if a facility that
produced radioactive tailings but was not licensed by NRC or an
NRC-agreement state when the Uranium Mill Tailings Radiation
Control Act (“UMTRCA”) became effective in 1978 or thereafter,
then material from a site containing such tailings does not
qualify as 11(e) (2) byproduct. The NRC also determined that the
AEA does not apply to such "pre-78" (or "pre-UMTRCA") waste, that
the AEA does not give the NRC jurisdiction over such waste, and
that it does not have to be disposed of at NRC-licensed sites.
The thorium tailings associated with the Lindsay Light
Streeterville sites were produced from approximately 1904 to 1933
and long pre-date the AEA and UMTRCA. Nonetheless, because the
pre-78 tailings have the same radiocactive properties as the post-
UMTRCA waste, the substantive regulations governing the
management of pre-UMTRCA Lindsay Light radicactive tailings are
relevant and appropriate requirements for the disposal standards
for pre-UMTRCA radiocactive tailings.

In light of the January 2001 NRC decision, and in accordance with
the revised NCP, Section 300.825(a) (1), U.S. EPA will the request
that the State also consider the ARARs and the State’s response
will be added to the administrative record for this site once the
response has been received and evaluated.

VI. CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED

Delayed or non-action may result in increased likelihood of
external exposure, inhalation, ingestion or direct contact to
human populations accessing and working on the site. Also, since



there is no threshold for radiological risk, additional exposure
to radiological materials will increase the cancer risk.

VII. OUTSTANDING POLICY ISSUES

None.
VIII. ENFORCEMENT

For administrative purposes, information concerning confidential
enforcement strategy for this site is contained in the
Enforcement Confidential Addendum.

IX. RECOMMENDATION

This decision document represents the selected removal action for
the Family Golf Course/Lake Shore East site, in Chicago,
Illinois, developed in accordance with CERCLA, as amended, and is
not inconsistent with the NCP. This decision is based upon the
Administrative Record for this site. Conditions at the site meet
the NCP Section 300.415(b) (2) criteria for a removal action.

APPROVE: /]A/ { 0‘7 7/7 /oa.

DIRECTOR, SU RFUND DIVISION

DISAPPROVE:

DIRECTOR, SUPERFUND DIVISION

Attachments: Enforcement Confidential Addendum
1. Letter Dated June 4, 1996 from the Illinois
Department of Nuclear Safety to U.S. EPA
2. Index to the Administrative Record
3. Environmental Justice Analysis

cc: Kevin Mould, U.S. EPA 5202G
Mike Chezik, U.S. Department of Interior, w/o Enf. Addendum



Renee
w/o
Steve
w/o
Naren
w/o
Benet

Cipriano,Illinois Environmental Protection Agency,
Enf. Addendum

Davis, Illinois Department of Natural Resources,
Enf. Addendum

Prasad, City of Chicago Department of Environment,
Enf. Addendum

Haller, City of Chicago Department of Planning and

Development, w/o Enf. Addendum



STATE OF ILLINOIS e,
DEPARTMENT OF NUCLEAR SAFETY 5
1035 OUTER PARK DRIVE
SPRINGFIELD, ILLINOIS 62704

lun Edgar 217-785-9900 Thomas W. Ortaiger
Ciovernor 217-782-6133 (TDD) Director

June 4, 1996

Ms. Verneta Simon
On-Scene Coordinator
U.S. EPA Region 5

77 West Jackson Boulevard
Chicago, IL 60604-3590

Dear Ms. Simon:

This is in response to your letter of June 2, 1996 relative to the identification of
.ARARs for the Lindsay Light IT Site in Chicago. In August 1995, Kerr-McGee
provided this Department additional information concerning the former use of the 316
East Illinois Street facility. Based on that information, our licensing staff determined
that the radioactive material is byproduct material as defined in Section 11(e)2 of the
Atomic Energy Act.

Given that the contaminant of concern is byproduct material, just like the West
Chicago Residential Areas Superfund Site, we suggest that the list of ARARs used for
that site would be appropriate for Lindsay Light II as well. That list of ARARs
appears in the Final Criteria for Superfund Removal Actions at the Residential Areas
Site. This is a November 19, 1993 memo from Regional Administrator Adamkus. A
copy is attached for your reference.

Thank you for consulting with us in your development of ARARSs.

Sincerely,

Cdad W

Richard Allen, Manager

Office of Environmental Safety
RA:mm
enc.
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U*TED SYNES ENVIRONMENTAL PROTECTION AGENCY -~ A
“_0“ REG‘ON S _‘ NUV 1
tme KoV 1993 { WEST JACKSON BOULEVARD 2 583
CHICAGO, IL 60604-3590 " Received
Recelved IL Dept. of
h Dept of uclear Sate
(usiere 3, a Direcior's Othica
E‘l.l,cna‘, '-d' _ .
g REPLY Tc?]'r-: ATTE™ CPJQf. _
DATE: November 19, 1993
RE: U.S. EPA's Final Criteria for Superfund Removal Actions
at the Kerr-McGee Residential Areas Site, West Chicago,
Illinois
FROM: Valdas V. Adamkus
Regional Administrator
TO: Addressees

Please find attached a copy of the Final Criteria for Superfund
Removal Actions at the Kerr-McGee Residential Areas Site. U.S. EPA
will be conducting a public meeting on December 9, 1993, to present
the final criteria to the general public. My staff will provide
you with details on the public meeting in a separate mailing. If
you have any questions concerning the criteria, please feel free to
¢ontact me or Rebecca Frey, Remedial Project Manager, at (312) 886-

iy,

Valdas V/. Adamkus

Addressees

Scott Palmer
Sen. Doris Karpiel
Rep. Tom Johnson
Dave Engel

Don Foster

Joe Karaganis
Steven Lakics
Francis Lyons
Tom Ortciger
Dave Ed

Bill Seith

Ray Hansen

\.__.\

ey
-, Prnted on Recycied Paoer



ACTION CRITERIA
FOR SUPERFUND REMOVAL ACTIONS
AT THE KERR-McGEE RESIDENTIAL AREAS SITE
WEST CHICAGO, ILLINOIS

Prepared by
U.S. EPA Region S

November 1993



ACTION CRITERIA
PCR SUPERFUND REMOVAL ACTIONS
AT THE KERR-MCGEE RESIDENTTAL AREAS SITE
WEST CHICAGO, ILLINOIS

Introduction

Under the provisions of the Corprerensive Envirommental Respanse,
Carpensation, ard Lisbility Act of 1980 (camonly known as Superfund), as
amended bty the Superfund Amendments and Reauthorization Act of 1986, the
United States Enviramental Protection Agency (U.S. EPA) is authcrized, among
other things, to take respanse actians whenever there is a release or threat
of a release of a hazardous substance into the enviranment. The Naticral
Priorities List (NPL) is a list of hazardous waste sites across the country
that are eligible for U.S. EPA respanse actions under Superfurd.

The U.S. EPA has listed four gites in the vicinity of the City of West
Chicago, Illinois, on the NPL. The primary contaminants of concern at these
sites are radioactive thorium ard its decay products derived fram ore
processing operations at a factory in West Chicago, now known as the Kerr-
MGee Chemical Corporation West Chicago Rare Earths Facility ("factory site").
Three of the NPL sites became contaminated when the processing wastes (thorium
mill tailings) were removed fram the factory amd used primarily as fill
material in and arourd the City of West Chicago. These sites are known as:

(1) Kerr-MGee (Residential Areas) site,
(2) Kerr-MGee (Sewage Treatment Plant) site, and
(3) Kerr-MGee (Reed-Keppler Park) site.

The fourth site became contaminated when discharges and runoff fram the
factory site traveled via a stomm sewer into nearby Kress (reek and downstream
to the West Branch of the DuPage River. This site is known as:

(4) Kerr-MGee (Kress Creek/West Branch of DuPage River) site.

* It is important to note that the Residential Areas site may encawpass not anly
residential properties, but also institutional, camercial and municipal
properties. Although primarily contaminated because thorium mill tailings
were used as fill, same of the properties may have becare contaminated due to
windblown material fram the factory site.

The Kerr-McGee factory site frum which the contamination originated has not
been listed on the NPL; it is requlated under the licensing authority of the
Illinois Department of Nuclear Safety (IINS). Decamissioning, clean-up and
closure of the factory site currently is being addressed under that authority.

Purpose and Intent

The purpose of this document is to establish criteria for U.S. EPA'S respanse
actions at contaminated properties ("Residential Areas") that are not part of
the Sewage Treatment Plant, Reed-Keppler Park or Kress Creek/West Branch of
DuPage River sites. Those three NPL sites will be addressed by U.S. EPA in
separate actions.

B);
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It is the intent of the U.S. EPA to address the contamination problems at the
Residential Areas by removal acticns wherever practicable. Removal ac:icrs
generally provide more inmediate protecticn than do long-term ramedial
actions, and are consistent with the movement in the Superfund program t
accelerate site cleanups.

U.S. EPA's actians under Superfurd will be limited to those properties where
the contamination is attributed to process wastes (thorium mill tailincs) fram
the factory site. When naturally occurring radicactive materials not
associated with process wastes cause U.S. EPA'sS action criteria to be
exceeded, any corrective actions will have to take place through a separate
mechaniam, because Superfurd generally does not give U.S. EPA the authority to
remediate threats fram naturally occurring substances.

This docurent contains the criteria that U.S. EPA will use to designate
properties for removal actions and to verify that cleamup to levels prctective
of human health and the envircmment has been achieved. The U.S. EPA dees not
have standardized criteria for removal actions of this type. Cansequently,
site-specific criteria have been developed by the U.S. EPA in consultation
with the IDNS for use at the Residential Areas. The criteria specified in
this docurent will be used during three separate phases of the clearup action:
the discovery phase, the characterization phase, and the verification phase.
Each of these phases and the criteria for each are described in detail later
in this document. This docurent also contains release criteria for releasing
equipment fram work sites for unrestricted use.

Applicable or Relevant and Appropriate Requirements

Under Superfund, lang-term remedial actians nust attain Federal and more
stringent State "applicable or relevant and appropriate requirements” (ARARS)
during and at the campletion of the remedial action. Removal actions (such as
the type plammed at the Residential Areas) must attain ARARS to the extent
practicable. Therefore, U.S. EPA relied upon Federal and State ARARs to the

. extent practicable to establish the criteria in this document.

"Applicable requirements® are cleamp standards or other enviramental
protection requiremencs that specifically apply to the substances cr
activities at the site. In other words, an applicable requirement is ae that
a private party would have to camply with by law if the same action was being
taken apart from Superfund authority.

If a requirement is not applicable, it still may be relevant and appropriate.
"Relevant and appropriate requirements® are those clearup stardards that
address prablems or situations sufficiently similar to those at the Superfurd
site that their use is well suited to the particular site. A relevant and
appropriate requirement must be both relevant to the caditions at the site
ard appropriate for use at the site, given the circumstances.

If a Federal or State requirement is neither applicable nor relevant and
appropriate (and thus not an ARAR), it still may be useful to U.S. EPA when
determining the necessary level of cleamp faor protection of human health and
the envirament. Such "to-be-considered" material (TBCS) can include
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pramulgated requlations that do not qualify as ARARs, and non-praulzatad
adviscories or guidance issued by Federal or State govermment. Suzerfurd
actions are not required to meet TBCs.

Only requirements that are duly pramulgated urder Federal or State law can be
ARARS. Additianally, only substantive requirements of regulaticrs, not
procecural requirements, can be ARARs for an-site actions.

The U.S. EPA has identified the following major sources of ARARs ard T8Cs for
the cleamip actions at the Residential Areas:

Title 40 192 £ F ati 40 CTR 192
Thorium Mil ilings® - 40 CFR 192 contains U.S. EPA's standards for

cleammp of lands contaminated by uranium and thorium mill wastes. The
standards apply anly to the sites specifically designated under the
Uranium Mill Tailings Radiation Control Act of 1978, but they often have
been used as criteria at uranium, thorium and radium sites because of
the similarity of the problems. They are not applicable to the
Residential Areas, but U.S. EPA considers portians to be relevant ard

appropriate.

i - These regulatlms deal wzch lzcensmg
requirements for source natenal milling facilities in Illinois and
apply to the Kerr-McGee factory site in West Chicago. They are not
applicable to the Residential Areas, but U.S. EPA considers portions to
be relevant and appropriate and portions to be TBCs. .

Eadiation® - These regulations establish standards for protection
against radiation hazards, primarily in an occupatianal setting; they
cantrol the possession, use and transfer of saurces of radiation by
"licensees ard registrants" so that the total dose to an individual does
not exceed specified standards. They also contain decontamination
guides for the release of equipment for unrestricted use. These
regulations are not applicable to the Residential Areas, but U.S. EPA
cansiders portions to be relevant and appropriate.

8.0} 4 i . iatj i i
Envircgment® - This Order establishes standards and requirements for

of Energy (DOE) cperations with respect to protection of
merbers of the public against undue risk from radiation, and contains a
discussion of DOE's "ALARA" (As Low As Reasanably Achievable) approach.
The Order is not a pranulgated Federal or State regulation, ard thus
carmot be an ARAR, but U.S. EPA considers portions of the Order to be
TBECS. '

)
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Title 10, Part 20 of the Code of Federal Requlaticrs (19 CFR 20),
entitled "Standards for Protection inst Radiarion" - These
reculatiaons cantain the Muclear Regqulatory Cammission's standards for
protection against radiation, and contain an "ALARA" approach. They ars
not arolicable or relevant and appropriate to trhe Residential Areas, ut
U.S. EFA carsiders portians to be TBCs.

U.S. Meclear Regulatory Camission's Reculatory Guide 8.37 - This
requlatory guide contains, among other things, a discussion of the NRC's
"ALARA" approach. The regulatory gquide is not a pramulgated regqulacicn,
and thus cannot be an ARAR, but U.S. EPA cansiders a porticn of the
guide to be a TBC.

U.S. Nuclear Requlatory Camission's Requlatory Guide 1.86 - This
regulatory guide contains, among other things, decantamination guides
for the release of equipment for unrestricted use. The regulatory guide
is not a pramilgated regulation, and thus cannot be an ARAR, but U.S.
EPA considers a porticn of the guide to be a TEC.

The Action Criteria

’Iheraramderof this docurent describes ched.lfferentphasaof the cleamp
action, the specific Federal and State requ.mements that U.S. EPA carsiders to
be ARARs or TBCs, arnd the resulting action criteria for each phase of the
cleamup action.

DISQOVERY AND CHARACTERIZATION PHASES

The first phase of the cleamp action is the discovery phase. During this
phase, properties in and arourd the City of West Chicago will be surveyed and
sampled to discover amd dslgnate those that requ.u’e cleanup. If a property
- Clearly exceeds the discovery criteria, and if it is clear that the exceedance
is due to thorium mill tailings fram the factory site, the property will be
designated for removal action. If it is not clear whether a property exceeds
the discovery criteria {i.e., borderline results), or if it is not clear -
whether exceedance of the criteria is due to thorium mill tailings, then
further imvestigation will be needed before a decision can be made to
designate that property for respanse actian. Such properties will move into
the characterization phase.

Because the dbjective of both discovery and characterization is the same
(i.e., to find contaminated properties), the action criteria during these two
phases are identical. Properties deemed not to exceed the action criteria
during either discovery or characterization will be excluded from further
cansideration.

Due to the nature of the radiological contamination at the Residential Areas,

survey efforts during the discovery phase will consist of measuring and/or
sampling the following four parameters: outdoor soil concentration, cutdoor
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caTa expcsure rate, indoor garta exposure rate and indoor radcn/thcren air
ccrcentratian.

Tre prirary critericn that will be used to designate a property for response

action is outdoor soil concentration. The other three parameters (outdoor _
carTa exposure rate, indoor carma exposure rate and indoor radon/thorcn air
corcentraticn) will be used as irndicators or "finding tools" to help locarte
ccntamirated areas; elevated readings for any of these three parameters alcne
gererally will not trigger a clearup action unless cambined with soil sarpling

data that exceeds the soil cancentratian criterion and confimms the presence

of thorium mill tailings.

Tre U.S. EPA has taken a canservative approach with the discovery amd
craracterization criteria in order to minimize the chances of not discovering
properties where contamination actually is present. As a result, the
discovery criteria may be more stringent than the verification criteria (e.q.,
for autdoor soil concentratians, the results will not be averaged over 100
square meters during discovery and characterization, but averaging over 100 nr
may be conducted during the verification phase).

For indoor radon/thoron, the necessity for expeditious surveillance argues for
measuraments an a shorter time frame than the anmual average (or equivalent)
associated with the wording of the relevant and appropriate requirement. In
order to not unduly delay assessments, discovery and characterization
measurement pericds may be on the order of 2 days to 3 mths. Since weather,
seasans and hame usage all influence indoor radon/thoron levels, these shorter
measurements may not fully characterize the anrmal average but should be
adequate to serve as "finding tools." Also, many hames may have elevated
levels of naturally occurring radon that are not associated with the presence
of thorium mill tailings an the property. For these reasans, an elevated
reading of indoor radon/thoron will not trigger a cleamp acticn unless N
cambined with soil sampling data that exceeds the soil concentration criterion
and confimms the presence of thorium mill tailings.

Discussed below are the criteria that will be used during the discovery ard
characterization phases of the response action:

o Outdoor Soil Concentration | 8}

Soil standards for mill tailings of the type present at the Residential
Areas are faud in 40 CFR 192, "Health and Environmental Protectian
Standards for Uranium and Thorium Mill Tailings,® and at Section
332.150(b) of the Illinois Administrative Code. None of the standards
are applicable to the Residential Areas, but portians are relevant and
appropriate. Because the State standard is more st:nngent than the
Federal standard (by spec:.fymg that the concentration limit is for dry
soil), the State regulation is considered as the ARAR.

The State regulation at Section 332.150(b) of the Illinois
Administrative Code specifies that the licensed site shall be
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decantaminated to the following limits prior to tsrmiraticr. of tre
licerse:

"Concentratians of radicmuclides in soil above backgrourd
cencentratians for total radium, averaged cver areas 100 squars
meters, shall not exceed:

A) S5 picocuries per gram of dry soil, averaged over the first 15
centimeters below the surface; ard

B) 1S picocuries per gram of dry soil, averaged over layers of 15
centimeters thickness more than 15 centimeters below the surface."

The State requirerents in Section 332.150(b) of the Illinois
Administrative Code were based on the federal stardards in 40 CFR
192.12(a). When the federal standards in 40 CFR 192 were developed over
a decade ago, the 5 picocuries per gram (pCi/g) standard was a health
based standard, but the 15 pCi/g standard for subsurface soil was
technology based, reflecting instrument limitations in locating
subsurface deposits. The 15 pCi/g limit is not a health-based standard,
and should not be applied to situations in which a health-hased standard
is appropriate, or to situations that differ substantively fram these
for which it was derived.

The 15 pCi/g limit was developad as a practical measurement tool for use
in locating discrete caches of high activity tailings (typically 3C0-
1000 pCi/g) that were deposited in subsurface locations at mill sites cr
at nearby properties. The subsurface soil standard in 40 CFR 192 was
originally proposed as S pCi/g. The final standard was changed, not
because the health basis was relaxed, but rather in order to reduce the
cost to DOE of locating buried tailings - under the assurmption that this
would result in essentially the same degree of clearp at the DOE sites
as originally proposed under the S pCi/g criterion. The use of a 1S
pCi/g subsurface criterion allowed the DOE to use field measurements
rather than laboratory analysis. to detemmine when buried tailings had
been detected. It is only appropriate for use as a cost-effective tool
to locate radicactive waste in situvations were cuntaminated subsurface
materials are of high activity and are not expected to be significantly
admixed with clean soil. The 15 pCi/g subsurface criterion was not
develcoped for situations where significant quantities of moderate or low
activity materials are involved, such as at the Residential Areas site.
Therefare, the 15 pCi/g subsurface criteriaon is not appropriate for use
at the Residential Areas site, and thus is not an ARAR. The S pCi/g
stardard, cn the other hand, was develcoped as a health-hased standard
and is appropriate for use at the Residential Areas site.

Although the soil concentration stardard in the regulation is written in
terms of an average over an area of 100 square meters, areal averaging
will not be canducted during discovery and characterization. This
approach is canservative and should minimize the chances of not
identifying contamination during the discovery and characterization
surveys, .



~rerefore,

The Discovery and Characterization Criterion for outdoor soil
concentrations will be exceedance of 5 picocuries per gram tctal
radium (radium-226 plus radium-228), dry soil, above background in
any 15 centimeter depth based upan Sectian 332.150(b) of the
Illinois Adninistrative Code.

Qutdoor Gamma Exposure Rates

Section 332.150(b) (2) of the Illinocis Administrative Code, "Termiraticn
of Source Material Milling Facility License, " deals with a site licensad
by IDNS that is to be decontaminated for license temmination. It statss
that the licensed site shall be decantaminated to the following limits

prior to termination of the license:

"The level of gamma radiation measured at a distance of 100
centimeters fram the surface shall not exceed backgrourd.”

This regqulation applies only to a licensed site, but the requirements
are relevant to the Residential Areas since the intent of the standards
is to limit public exposure fram site-related radicactive materials.

The variability amd distribution of nmaturally-occurring radicactive
materials results in a range of nomml background lewvels, even within a
small region such as a few mile radius around West Chicago. In paret,
this origirates fram variable geological canstituents and in part fram
human actions (such as phosphate fertilization which can add additicnal
radium to the soil). Consequently, there is not a single mumber that
can be said to be "background* for the entire West Chicago region.
While not represented by a single mumber, the normal backgrourd levels
of gamma exposure rate will fall within a range and in a fairly ‘
predictable statistical pattern. Consequently, a statistical method
will be applied to both establish background and what is distinctly

above backgrourd.

Because there are scurces unrelated to thorium mill tailings (such as
phosphate fertilizers) that could cause elevated gamma readings at the
Residential Areas, it is not appropriate to use the hackground gamma
standard during the discovery phase as a strict, single criterion thact,
in and of itself, triggers cleamp. However, U.S. EPA will use
measurements of ocutdoor gamma exposure rate as a "finding tool*® to
locate those areas that are statistically distinct fram background.
Gamma readings found to be statistically distinct fram backgrourd at a
property will be an indication of possible thorium mill tailings
contamination. Such areas will, at a minimum, be investigated further.
Elevated ganma readings alone generally will not trigger a cleamp
actian unless cambined with soil sampling data that exceeds the soil
concentration criterion and confimms the presence of thorium mill

tailings.

8}
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Because the background camma standard will be used extensively zs a
“finding tool" and not as a strict criterion, expcsure rates ray be
measured at varying heights fram the grourd surface (typically, C tc :
reter), cdepending an detectiaon sensitivities, practicality, ard cther
conditicns encauntered in the field.

Therefore,

The Discovery and Characterization Criterion for outdoor gamma
exposure rate will be the statistical exxceedance of background
based upon the Illinois Administrative Code, Section

332.150 () (2).

Indoor Gamma Exposure Rates

The only pramlgated standard that specifically deals with indoor ganmra
exposure rate is 40 CFR 192.12(b) (2}, which states that the abjective of
ramedial action shall be that

"In any occupied or habitable building--...The level of gamma
radiation shall not exceed the backgrourd level by more than 20
microroentgens per hour."

Gamma ray exposure to 20 microroentgens per hour for a substantial
portion of the year could result in an ammal dose exceeding 100
millirem, due solely to external exposure to gama rays.
Recamendations by eminent bodies of radiation scientists, and
requlations and policies of federal agencies such as the Nuclear
Requlatory Camission and the Department of Energy, are to limit deses
to members of the general public to less than 100 millirem per year,
including both extermal exposure (fran gamma rays) and internmal exposure
{(fran inhalation ard ingestion). In additiaon, NRC's regulations at 10
CFR 20, DOE Order 5400.5 and NRC Regulatory Guide 8.37 contain an
"ALARA" (As Low As Reascnably Achievable) approach, which sets forth an
abjective to attain dose levels as far below the dose limits as
practicable. Moreover, EPA believes that individual sources of
contamination shauld be kept to a small fraction of the primary limit of
100 millirem per year, ard generally sets ammal dose standaids below a
couple of tensg of millirems.

As a result of the above cnsiderations, 40 CFR 192.12(b) (2) is not
appropriate for use at the Residential Areas site, and thus is not an
ARAR.

Although meant to apply to cutdoor situations, the gamma exposure rate
standard fourd at Section 332.150(b) (2) of the Illinois Administrative
Code is a TBC for indoor gamma exposure rate, since the intent is to
limit public exposure to site-related radicactive materials, and since
periads of occupancy are higher indoors than outdoors.
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As with outdoor gamma exposure rate, normal backcround alues for indoor
garta exposure rate will fall within a range and in a fairly prediczarls
statiscical pattern; backgrourd Is not a single value and must be
treated statistically. In addition, different building materials fsuch
as bricks, concrete blocks and granite hearths) that ccntain naturally
occurring radiological materials could cause elevated indoor gamma
readings that are unrelated to thorium mill tailings. For these
reascars, U.S. EPA will use measurements of indoor gamma exposure rate as
a "finding tool" to locate contaminated areas that may be below or
alangside the foudations of buildings. Elevated indoor gamma readings
alone cenerally will not trigger a cleamup action unless cambined with
soil sampling data that exceeds the soil cancentration critericn and
confirms the presence of thorium mill tailings.

Therefcre,

The Discovery and Characterization Criterion for indoor gamma
exposure rate will be the statistical exceedance of background,
based upon the Illinois Administrative Code, Section

332.150®@) (2).

As with autdoor gamma exposure rate, a statistical method will be
applied to both establish background and what is distinctly above

backgrourd.
Indoor Radon Product entrati

Standards dealing with indoor radon decay product concentrations are
fourd at 40 CFR 192.12(b) (1), which states that:

"In any occupied or habitable building-- The dbjective of remedial —
action shall be, and reasonable effort shall be made to achieve,
an amual average (or equivalent) radon decay product
concentration (including backgrourd) not to exceed 0.02 WL. In
any case, the radm decay product cancentration (including
background) shall not exceed 0.03 WL..." (WL, or working levels,
is a measure of the concentration of radmn decay products.) 3)
While rada-222 (cammmly known just as radon) is produced fram the

Uranium Decay Series, radmm-220 (camonly known as thoron) is the

Thorium Decay Series form of radon. 40 CFR 192.40(b) states that the
provisions of the standard applicable to radm also apply to thoron.

U.S. EPA interprets the radon decay product concentration of 0.02 WL at

40 CFR 192.12(b) (1) to represent the carbined (total) concentration of

decay products fram both radon and thoron.

In the absence of the thorium mill tailings, naturally-occurring decay
product concentrations consist primarily of radon, with thoran decay
product levels at about 25% to 50% of those of radon. However, since
the thorium decay series radiamclides daninated in the ores used at the
factory site, it is reascnable to assume that contaminated properties
may show elevated levels of thoron if tailings are located below or
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alargside the foudation of a building. However, because of ciifzren:
ralf lives in the thorcn decay series, ard depending on the locaticn of
the tailings, not every contaminated property will show elevatzd levels
‘of thoren.

Due to the need for expeditious surveillance, measurements during the
discovery arnd characterization prases will occur over a shortsr time
frame than the anrmal average (or equivalent) associated with the
wording of the relevant ard appropriate requirerent. In order o nct
unduly delay assessments, discovery and characterization measursment
pericds may be an the order of 2 days to 3 months. Since weather,
seasans and hare usage all influence incdoor radon/thoron levels, these
shorter measurements may not fully characterize the anrual average but
should be adequate to serve as "firding tools."

As with cutdoor and indoor gamma exposure rate, there is a natural
variability in the range of indoor radon/thoron decay product
caoncentratiaons. Same areas of West Chicago, as in other parts of the
country, may have naturally high levels of indoor radon that are totally
unrelated to thorium mill tailings. For these reasans, U.S. EFA will
use measurements of indoor radon/thoron decay product concentratians as
a "finding tool" to help locate contaminated areas that may be below or
alongside the foundations of buildings. Elevated indoor radon/thoron
decay product readings alane will not trigger a cleamp action unless
carbined with s0il sampling data that exceeds the soil cancentration
criterion and confimms the presence of thorium mill tailings.

Therefore,

The Discovery and Characterization Criterion for indoor radan/
thoran decay product concentrations is 0.02 WL carbined radon and
thoran decay products (including background) based upon 40 CFR
192.12 () (1).
If a property exceeds this criteriaon due to naturally-occurring radon,
ard there is no other indication of thorium mill tailings on the .
property, the pitpesty will not be remediated as part of this Superfund
action.

"As 1y Achi le®

As discussed above, NRC's regulations at 10 CFR 20, DOE Order 5400.5 and
NRC Regulatory Guide 8.37 all contain an ALARA approach which sets forth
the cbjective to attain dose levels as far below the dose limits as
practicable. These requirements are TBCs for the removal actions at the
Residential Areas.

In additian, Section 340.1000(b) of the Illinois Administrative Code is
a TBC for the removal actions at the Residential Areas. Section
340.1000(b), wh:.ch applies to "licensees ard registrants," states,
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"In addition to camplying with the requirements set forth in he
Part, every reasanable effort should be made to maintain radiatiz
exposures, ard releases of radicactive materials in effl.ents co

""-Q-

unrestricted areas, as low as is reasorably achisvable. o=Jen

)U)

) 0

'as low as is reasorably achievable' means as low as is rsascrazly
achievable taking into account the state of technclogy, ard th
econanics of improvements in relation to berefits tc the public
realth and safety, ard other societal and sociceconamic
considerations, ard in relation to the utilization of iorizing
radiation in the public interest."
Tre NRC regulations at 10 CFR 20 caontain similar language.
As a result, during discovery and characterizatian, the following ALARA
arcroach will be used for the Residential Areas site:
Every reascnable effort should be made to maintain radiation
exposures, and the amount of radicactive materials in unrestricted
areas, to levels that are as low as is reascnably achievable.
VERIFPICATICN PHASE
Once a property has been designated for a removal action, the success of the
operation nust be verified during and at the cawpletion of the removal action.
During the verification phase, properties will be surveyed and sampled to
ensure that cleamp to levels protective of human health and the envirorment
has been achieved.
As indicated below, same of the verification criteria will be applied during _

and immediately following the removal action, with surveys and samples
collected before the open excavation is backfilled with clean material. Sare
of the verification criteria will be applied later, with surveys and samples
+ collected after the excavation is backfilled.

The criteria to be used during the verification phase are as follows:

] Outdoor Soil Concentrations _ ])

The Verification Criterion for this parameter will be soil
cancentrations that do not exceed 5 picocuries per gram total
radium (radium-226 plus radium-228), dry soil, above background,
averaged over areas up to 100 square msters, in any 15 centimeter
depth based upon Section 332.150(b) of the Illinois Administrative
Code.

Sanples for autdoor soil concentrations will be collected before
backfilling.
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Outdoor Gamma Exposure Rates

During cleamup of a property, as during the discovery and
characterization phases, cutdoor gamma expcsure rates will be usad as a
"finding tool" to help determine where additioral excavaticn ray be
reeded. The main critericn to determine when excavation can czase,
however, is the cutdoor soil concentration criterion.

However, Section 332.150(b) (2) of the Illinois Administrative Code
(which requires that, prior to termmination of the license, the licersed
site be decontaminated so that "The level of garma radiation measurad at
a distance of 100 centimeters fram the surface shall not exceed
background”®) is relevant to the Residential Areas, and is approoriate
for applicaticon at the campletzion of a clearup action at a property.

Therefore,

The Verification Criterion for this parameter will be cutdoor
gamma exposure rates that do not statistically exxceed background
at a distance of 100 centimeters fram the gurface, based upon the
Illinois Administrative Code, Sectian 332.1S0(b) (2).

Outdoor gamma exposure rate surveys to verify that this critericn has
been met will be conducted after backfilling. A statistical method will

be applied to both establish background and what is distinctly above
background.

Indoor Gamma Ra

For properties that require clearup and that were found, during
discovery and characterization, to have elevated levels of indocr garma
exposure rate due to thorium mill tailings contamination on the
property, indoor ganma exposure rate surveys will be used during the
clearmp action as a *finding tool" to help detemine if additional
excavation is necessary.

The Verification Criterion for this parameter will be indoor gamma
exposure rateg that do mot statistically exceed background based
upan the Illinols Administrative Code, Section 332.170(c).

For properties that require clearmip, but for which no elevated indocr
ganma readings were found during discovery and characterization, indoor
gamma surveys will not be conducted during the verification phase.

Indoor Radon/Thoron Decay Product Concentrationg

For properties that require cleamp and that were fourd, during
discovery and characterization, to have elevated levels of indoor
radon/thoron decay product concentratians due to thorium mill tailings
contamination an the property, additional surveys will be conducted at
the carpletion of the clearup action to determine if the following
verification criterion has been met:
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In any occupied or habitable building, the cbjective of remedial
action shall be, and reascrable effort shall be made to achieve,
an amual average (or equivalent) cambined radon and thorcn decay
product concentration (including background) not to exxceed 0.02
WL. In any case, the cambined radon and thoron decay product
cancentration (including background) shall not exceed 0.03 WL.
(Based on 40 CFR 192.12(b) (1).)

For properties that require cleamup, but for which no elevated indoor
radon/thoran decay product cancentratians due to thorium mill tailings
were fourd during discovery and characterization, indoor radon/theron

testing will not be required during the verification phase.
) "As Low As Reasonably Achievable® (ALARA)

In addition to meeting the verificatian criteria described above, the
following ALARA approach will be used during cleamup acticns:

Every reascnable effort should be made to maintain radiation
egposures, and the amount of radicactive materials in unrestricted
areas, to levels that are as low ag is reasanably achievable.

RELEASE CRITERTA
In addition to the above criteria for discovery, characterization and
verification, it will be necessary throughout the project to release equiprent
‘fram work sites ard it may be necessary to assess whether materials or
surfaces are suitable for unrestricted use. Requirements for such situaticns
are foud in the Illinois Administrative Code, Sectian 340, Appendix Cla);
these requirements are relevant and appropriate for use at the Residential
Areas. Similar requirements also are found in the U.S. Nuclear Regulatory
Camissian's Regulatory Guide 1.86, Table 1; these guidelines are not ARARs
. (since anly pramulgated regulations can be ARARS), but the U.S. EPA does
consider them to be TBCS.

Both sets of requiranents'am shown below. Since the requirements are set up
with differing units, the most restrictive part for a given situation would be
used. '

)
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Illinois Adminigtrative Code, Secticm 340, Appendix C(a)
DECCNTAMINATICN GUIDES

a) Surface Contamination Guide

Alcha Pmitters
Removable : 15 pCi per 100 o =
33 dm per 100 ar
45 pCi per 100 ot =
100 dpm per 100 o?
Total 450 pCi per 100 ot =
(£ixed) 1,000 dpm per 100 arf
2,250 pCi per 100 arf
5,000 dpm per 100 art
0.25 mRem per haur at 1 am
Beta-Gamma Emjtters
Removable 100 pCi per 100 arf
(all beta-garma -
emitters except
Hydrogen 3) ]
SO0 pCi per 100 ar
Removable 1,000 pCi per 100 arf
(Hydrogen 3)
5,000 pCi per 100 cr?
Total 0.25 mRem per hour at 1 am

(fixed) fram surface

averace
¢cver any
one surface

average

over any
ane surface

averace
over any

oane surface

average

over ary
one surface

mexdmum
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° U.S. Nuclear Regulatory Carmission, Regqulatory Guide 1,86, Table 1

TABLE 1
ACCEPTABLE SURFACE QONTAMINATION LEVELS _ N

NUCLIDE * AVERAGE ¢ MAXTM M ™ REMOVASLE >
G-rat, U-235, U-2138, 5,000 dpm o 15,000 dpm‘oz 1,000 &m «
and associated decay per 100 art per 100 ar per 100 o
products -
Transuranics, Ra-226, 100 dmm 300 dom ) 20 dom .
Ra-228, Th-230, Th-228, per 100 art per 100 ar per 100 ar
2a-231, Ac-227, I-:LZS_,
I-129
Th-nat, Th-232, Sr-90, 1000 dpm 3000 cpm 200 dpm
Ra-223, Ra-224, U-232, per 100 art per 100 arf per 100 ar
I-126, I-131, I-133
Beta-ganma amitters | 5000 dom B-v 15,000 dmm 8-y 1000 dom R-vy
(muclides with decay- per 100 ot per 100 ar per 100 ar

modes other than alpha
emission or spontanecus
fission) except Sr-90

and others noted above.

! where surface contaminatian by both alpha- and beta-gamma-emitting rmuclides
exists, the limits established for alpha- and beta-gamma-emitting ruclides
should apply independently.

- * As used in this table, dom (disintegrations per mirute} means the rate of
emission by radicactive material as detemmined by correcting the counts per
mimte dbserved by an appropriate detector for background, efficiency, and
gearetric factors associated with the instrurentation. J }

¢ Measurements of average contaminant should not be averaged over more than 1
square meter. For dbjects of less surface area, the average should be derived
for each such dbject.

¢ The maxdmum cantamination level applies to an area of not more than 100 arf.

* The amount of removable radicactive material per 100 o of surface area
should be detenmined by wiping that area with dry filter or soft absorbent
paper, applying moderate pressure, and assessing the amount of radicactive
material an the wipe with an appropriate instrument of known efficiency. When
removable contamination an dbjects of less surface area is determined, the
pertinent levels shauld be reduced proportionally and the entire surface
should be wiped.
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Criteria Not Chosen for Discovery, Characterization or Verification

tiscussad below are other parameters ard their associated regqulaticrs and

stancards that were reviewed by U.S. EPA to determmine whether they wers ARASS
and shou)d be used as discovery, characterizacion and/or verification
criteria. None of these stancards is applicable to the ramcval acticn ard, as
explained below, nane is relevant and appropriate.

Outdoor Radon Gmé:mtratim_s;

Outdoor radan (radon-222) and thoron (radan-220) are regulated in
Section 332.170(b) of the Illinois Administrative Code:

"During the operating life and facility decamissioning, the
cambined concentration of radaon and thoron at the bourdary of the
licensed site, measured at a height of ane meter fram the surface,
averaged anrmually, shall not exceed three picocuries per liter
above the background cancentration at the licensed site.”

Even though an its temrs the regulation applies only to a licensed
facility, the intent of the regulation is to control radon ard thoron in
off-site areas, since the point of cawpliance is at the boundary of the
licensed site. Therefore, the U.S. EPA cansiders the regulation to be
relevant to the Residential Areas.

However, there are practical reasans why measurements for radon ard
thoran ocutdoors will not aid in the identification of cantaminated
properties not otherwise identified by cutdoor gamma exposure rate
surveys ard cutdoor soil cancentration sanples. These reasaons are as
follows: (1) Reliable radon and thoron measurements are not inmediate,
but can take days or weeks to measure good averages. Gamma surveys, on
the other hand, can provide instantanecus measurements; (2) Unless the
emissions are extremely large, radon and thoron emitted fram the ground
surface will rapidly mix in the open air, making them indistinquishable
fran naturally occurring radon and thoron. Large radon and thoron
emissions would be associated with large contaminant deposits easily
identifiable by gamma survey instrurents; (3) Because radon and thoron
are gases that can be transported by the wind, it would be much harder
to pinpoint the emission site.

Therefore, for the reasans stated above, cutdoor radon concentrations
(radon and thoron), though relevant, are not appropriate to these
circumstances ard will not be cane of the criteria for this response
acticen.

Radon Release Rates from Soil

The emission of radon (radon-222) ard thoron (radon-220) fram soils is
requlated in Secticn 332.170(c) of the Illinois Administrative Code,
which states:



17

"The disposal area shall be desicmed so that after reclaratizn amd
stabilizatian, the anmual total raden release rate through <he
cover fram the byproduct material shall not exceed two picccuiriss

per square meter per secard.”

This reculation only applies to the dispcsal area at a licensed
facility, but the intent of the regulation is to cantrol the total radon
emission to the envirament and to protect the general population.

However, Section 332.240(a) of the Illirois Administrative Code states:

"Mmitoring for total radon after installation of an approoriately
designed cover is not required. Total radon emissions fram ccver

material shall be estimated as part of developing a clcsure plan.®

Since it appears that the State never intended that actual measurerents
be made to show campliance with the requlation, the U.S. EPA does not
consider this regulation to be relevant and appropriate for use at the
Residential Areas. In addition, there are other, practical reasons why
measurements of radon and thoron emissions fram soil would not be an
appropriate indicator of contaminants. At the Residential Areas, thoron
is the dominant radon isotope of cancern. If thoron z.spmducedata
depth of more than a few inches below the grourd surface, it will
radicactively decay to a solid element ard cease moving through the soil
before reaching the surface. Soil sampling, on the other hand, will
find contaminants at much greater depth, as would gamma exposure rate
measurements which penetrate soil depths can the order of several feet.

Cansequently, measurements for radon and thoron emission rates will not
be canducted during this response action.

Dos_in

Thorium-related doses in the general envirament are requlated in 40 CFR
192.41(d), which states:

"Cperations...shall be conducted in such a mammer as to provide
reasmable assurance that the ammual dose equivalent does not
exceed 25 millirems to the wiwle body, 75 millirems to the
thyroid, and 25 millirems to any other organ of any mamber of the
public as a result of exposures to the plamed discharge of
radicactive materials, rado-220 and its daughters excepted, to
the general enviromment.*®

Doses in the general enviromment also are regulated in Section
332.170(a) of the Illinois Administrative Code, which states:

"At all times, concentrations of radicactive material, excluding
radon, thoron, amd their progeny, which may be released to the
general environment in groundwater, surface water, air, soil, or
other means shall not result in a camitted effective dose in
excess of 25 millirem (0.25 mSv) to the whole bady, ard a

)
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camitted dose equivalent in excess of 75 rillirem (0.75 rSv) tc
the thyroid, and 25 millirem (0.25 nSv) to any other organ of any
member of the public.”

Neither of the abcve regulatians is applicable to the Residential Aresas,
ut the U.S. EPA cansiders both to be relevant.

£ven though the dose requirements of 40 CFR 192.41(d) ard Secticn
332.170(a) of the Illinois Administrative Code are relevant to the
Residential Areas, there are practical reasans why performing dcse
assesgment calculations will not aid in the identificatian of
contaminated properties not otherwise detected by the other discovery
criteria. An operaticnal assumption for this response action is that
where site parameters such as indoor or cutdoor gamma exposure rate,
autdoor soil cancentrations, or indoor radan and thoron are elevated,
dese is elevated proportianally. Therefore, having specific decse
calculations is not appropriate as it will not provide useful
information not already provided by other parameters. Caonsequently, no
separate dose assessment calculations will be required for this response
action.



DATE

07/26/00

03/30/01

03/30/01

04/09/01

05/23/01

06/00/01

06/14/01

07/02/01

ATTACHMENT 2

U.S. ENVIRONMENTAL PROTECTION AGENCY

FOR

REMOVAL ACTION

ADMINISTRATIVE RECORD

FAMILY GOLF COURSE/LAKE SHORE EAST SITE
COOK COUNTY,

CHICAGO,

AUTHOR

Magellan

Development,

Ltd.

Linnane, S.
Magellan
Development
Group

Simon, V.,
U.S. EPA

Chicago
Sun-Times

Simon, V.,
U.S. EPA

EPA

Linnane, S.
Magellan
Development
Group

Simon, V.,
U.S. EPA

JUNE 28,

ORIGINAL

RECIPIENT

International
Engineering

Consultants
Inc.

Simon, V.,
U.S. EPA

Linnane, S.
Magellan
Development
Group

Public

Linnane, S.
Magellan
Development
Group

U.Ss. EPA

Simon, V.,
U.S. EPA

Linnane, S.
Magellan
Development
Group

2002

’

’

’
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ILLINOIS

TITLE/DESCRIPTION PAGES

Map: Plat of Survey at 1
Lower Level, Lakeshore

East, East of Columbus

Drive

Cover Letter Forwarding 1
the Land Plan, Phase I
Environmental Assessment

and Geotechnical Report

for the Lakeshore East

Site

Letter: Possible Radio- 4
logical Contamination
at the Lakeshore East Site

Newspaper Article: “New 1
East Side” is 01ld Hat;
‘Lakeshore East’ Wins

Favor”

Letter re: Consent for 5

Access to Property Form
for the Lakeshore East
Site

Map: Gamma Level Survey 1
of Family Center Golf

Course in Downtown Chicago
(DRAFT)

Fax Transmission re: 2
Signed Consent for Access

to Property Form for the
Illinois Center Golf Course

Letter re: Lakeshore East 4
Radiation Anomalies

AR



10

11

12

13

14

15

16

17

DATE

07/02/01

07/03/01

07/12/01

07/12/01

07/16/01

07/26/01

07/30/01

08/02/01

09/17/01

AUTHOR

U.5. EPA

Simon, V.,
U.S. EPA

Martwick, C.,
U.S. EPA

Riggs, J.,
Consolidated
Engineering
Services

Linnane, S.,
Magellan
Development
Group

Simon, V.,
U.S. EPA

Torres, S., &
R. Berggreen,
STS

Consultants,
Ltd.
Bezark, S.,

Altheimer &
Gray

Warren, A.,
Michael Best
& Friedrich,
LLC -

RECIPIENT

File

Carlins, D.,
Magellan
Development
Group

Smith, J.,
Covington
& Burling

Simon, V.,
U.S. EPA

Simon, V.,
U.S. EPA

Linnane, S.,
Magellan
Development
Group

Bezark, S.,
Altheimer &
Gray

Simon, V.,
U.S. EPA

Jensen, L.,
U.S. EPA

Lakeshore East AR

Original

Page 2

TITLE/DESCRIPTION PAGES
Attendance List for the 1

July 2, 2001 Meeting re:
the Gamma Survey at the
Family Center Golf Course

Cover Letter Forwarding 1
Clipboard Data for the
Lakeshore East Site

Letter re: Draft Gamma 1
Level Survey of the Family
Center Golf Course

Letter re: Request for 1
Public Information Concern-
ing the Golf Center at

221 N. Columbus Drive

Letter re: Delineation of 1
Contamination Anomalies
at the Lakeshore East Site

Letter re: Delineation of 1
Contamination Anomalies
at the Lakeshore East Site

Letter Confirming Agree- 12
ment for Environmental

Gamma Radiation Survey of
26-Acre Site at Lakeshore

East w/ Attached General
Conditions of Service

Letter: STS Consultants 1
Plans to Conduct Step Out

and Down Hole Borings at
Lakeshore East

August 22, 2001 Report 13
for Survey Activities at

221 North Columbus Drive
Performed on July 27

and July 30-August 1,

2001 w/ Fax Transmission

Cover Sheet
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20

21

22

23

24

DATE

09/19/01

10/01/01

10/02/01

10/11/01

10/12/01

11/06/01

01/08/02

AUTHOR

STS
Consultants,
LTD

Fulgham, M.,
U.S. EPA

Torres S. &
R. Berggreen,
STS
Consultants,
Ltd.

Linnane, S.,
Magellan

Development
Group, Ltd.

Reader

Simon, V.,
U.S. EPA

Torres, S. &
R. Berggreen,
STS
Consultants,
Ltd.

RECIPIENT

Loewenberg and
Associates &
Illinois Center
Plaza Venture

Warren, A.,
Michael Best
& Friedrich

Lippe, M.,
Illinois

Center

Plaza Venture &
J. Loewenberq,
Loewenberg and
Associates

Simon, V.,
U.S. EPA

Public

Linnane, S.,
Magellan
Development
Group &

R. Berggreen,
STS
Consultants,
Inc.

Carlins, D.,
Magellan
Development
Group,

& S. Bezark,
Altheimer and
Gray

Lakeshore East AR

Original

Page 3

TITLE/DESCRIPTION PAGES
Report re: Radiation 171

Survey, 26-Acre Site,
Southwest Corner Wacker
Drive and Lake Shore
Drive, 221 N. Columbus
Drive w/ Appendices, Maps
and Cover Letter

Letter: Survey Activities 1
at 221 North Columbus

Drive

Letter re: Addendum to 4

Report for Results of
Expanded Gamma Radiation
Survey at 26-Acre Site,
221 North Columbus Drive

Cover Letter Forwarding 1
Radiation Survey and

Addendum for the 26 Acre

Site at Lakeshore East

Newspaper Article: “This 3
Land is Whose Land: The
Uncertain Future of a

Prime Patch of Undeveloped
Lakeshore Real Estate”

Letter re: U.S. EPA’s 11
Review of the Radiation

Survey for the 26-Acre

Site at the Southwest

Corner of Wacker Drive

and Lake Shore Drive w/
Attachment

Letter: Test Pit Explora- 3
tions at 26-Acre Golf

Course Site, South-

west Corner of Wacker

Drive and Lake Shore

Drive
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25

26

27

28

29

30

31

32

33

DATE

01/09/02

01/17/02

02/08/02

02/17/02

02/20/02

03/11/02

03/14/02

04/15/02

04/17/02

AUTHOR

Carlins, D.,
Magellan
Development
Group,

Ltd.

Martino, F.
Argonne
National
Laboratory

Jensen, L.,
U.S. EPA

Chicago
Tribune

Chicago
Sun-Times

Micke, F.,
U.S. EPA
STS
Consultants,
Ltd.

U.S. EPA

Berggreen, R.

STS
Consultants,
Ltd.

RECIPIENT

Micke, F.,
U.S. EPA

Jensen, J.
U.S. EPA

Simon, V. &

F. Micke;
U.S. EPA

Public

Public

Port, E.,
RSSI &

F. Martino,
Argonne
National
Laboratory

U.S. EPA

File

Simon, V.,
U.S. EPA;
et al.

Lakeshore East AR
Original
Page 4

TITLE/DESCRIPTION

Letter: Test Pit Explora-
tions at 26-Acre Golf
Course Site, Southwest
Corner of Wacker Drive
and North Shore Drive

Fax Transmission re:
Soil Sample Results for
the Family Golf Centers/
Lakeshore East Site

Memorandum re: Review of
Family Golf Centers Data
from Argonne National
Laboratory and from

RSSI

Newspaper Article:
“Under Construction?”

Newspaper Article:
*Building Sale Suggests
Jobs-for-Condos Switch”

Letter re: Review of
Gamma Spectroscopy Data
for the Family Golf
Centers/Lakeshore East
Site

Final Report for the
Lakeshore East Additional
Radiation Survey Investi-
gation w/ Cover Letter

Attendance List for the
April 15, 2002 Lakeshore
East Meeting

FAX Transmission re:
Corrected Pages from the
February 8, 2002 Lake-
shore East Additional
Radiation Survey
Investigation

PAGES

4

11

299
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36

DATE

04/22/02

04/23/02

00/00/00

AUTHOR

Berggreen, R.,
STS
Consultants,
Ltd.

Micke, F.,
U.S. EPA

Simon, V. &
F. Micke,
U.S. EPA

RECIPIENT
Micke, F.
U.S. EPA;
et al.
Port, E.,
RSSI
Muno, W.,
U.S. EPA

Lakeshore East AR

Original
Page 5
TITLE/DESCRIPTION PAGES
Transmittal Letter 7
Forwarding Attached
Drawings for the
Lakeshore East Site
Letter re: Analysis of 2

Samples Collected at the
Family Golf Center

Action Memorandum:
Determination of Threat
to Public Health or the
Environment and Need for
Time Critical Removal
Action at the Family
Golf Course/Lake Shore
East Site (PENDING)
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Region 5 Superfund EJ Analysis
Family Golf Center/Lake Shore East Chicago,IL

EJ Identification

i, LowIncome and Minority Less than State Average

1 .
] Low Income or Minority at or Greater than State Average
I

1

I Lo Income or Minority 2 Times or Greater than State Average
[ meets Region 5 EJ Case criteria ]

E Wacker Dr

(* Site Location .

Chicdgo Ri R
Ic4go River S Bt = Block Group Boundary

outh VYaic

Region 5 EJ Case Criteria for lllinois
Minority: 50% or greater
Low Income: 54% or greater

|
i
|
|
i

M -
D
D 0
)
1

[0
;
N
Sy UEBILOIY N
R ORI
l

E Raqdo\p\‘ St
Census Tract 3201
Block Group 1
Population 4,246 -
Minority 15% _ :
Low Income 6% ‘

» e

Date of Map 4/2/02

Source of Map 1990 Census Database
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